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Abstract 
The pandemic situation of non-communicable diseases and obesity is partially 
attributed to the way in which some foodstuff is being produced, marketed and 
consumed. The modern food environment is categorised as being ‘obesogenic’ because 
it appears to favour the saliency of unhealthy food categories, facilitating their excessive 
consumption.  
This investigation is operationalising as unhealthy habituation hooks (UHHs): 
the triggers of behaviours in which personal motivation is compromised to choose 
unhealthy food products. A semi-experimental, replicable and transferable method of 
investigation is presented, considering Bayesian and branding-like techniques. It 
measures and determines the connection of environmental cues with all food choices 
linked to each investigated cue. It assesses cues and choices in isolation and in 
competition to each other.  
The method predicts the odds and likelihood of triggers, and consumers’ 
propensities to habituation by identifying: mild, vulnerable and hazardous 
responses/reactions of consumers towards unhealthy food, considering their relationship 
with socio-demographic characteristics. Results support the notion that consumers’ 
reported motivation to eat healthy does not necessarily affect their food choices. Factors 
like the grocery shopping location, speed of the grocery shopping trip and level of 
awareness about the difficulties of buying healthy food (or avoiding unhealthy food) are 
significantly associated with vulnerable or hazardous propensities of habitually 
choosing unhealthy foods. 
Two-thirds of consumers cannot constantly secure the required capacities to 
avoid the effects of these UHHs (in order of strength): social cues (like being at a party 
or with friends), emotional cues (like being bored, sad, stressed, lonely, happy), 
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sensorial cues (like: salty, savoury, sweet), times of the day cues (like 9 a.m., 3 p.m., 
noon), routine cues (like snack, breakfast, lunch), and media cues (like TV). These cues 
precede the habitual consumption of chocolate, crisps, sugared milky goods, candies, 
bread, soft drinks, sugary baked goods, processed nuts, premade packaged meals, 
breakfast cereal and sauces.  
The study of consumers’ propensities to habituation clustered 44% of responses 
as ‘mild’, 40% as ‘vulnerable’, 16% as ‘hazardous’ reactions towards unhealthy foods. 
These results can be taken as surrogate markers of obesogenity as they effectively 
convey the 62.8% of Australians who are overweight or obese.    
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Chapter 1: General Introduction 
1.1 Research Focus 
This dissertation investigates the semiconscious choice of unhealthy food and its 
relationship with personal motivation and habitual consumption. It introduces and 
examines the construct of Unhealthy Habituation Hooks (UHH), which refers to the 
environmental triggers of behaviours in which personal motivation is compromised to 
choose unhealthy food. 
In the examination of the unhealthy foods categories, the definition of 
‘unhealthy food’ is explored. The discussion about what defines a food category as 
‘unhealthy’ assimilates some of the most common consumed foods in the western 
lifestyle. This is justified because they are considered important environmental factors 
for chronic inflammatory diseases and autoimmune disease induction (Mamone et al., 
2015; Thorburn, Macia & Mackay, 2014; Vojdani, 2014a; Vojdani, 2014b).  
The medic and health-science community is also using the terminology of 
‘unhealthy food’ (e.g. Campbell, 2016; Freudenberg & Dorfman, 2016). This is because 
some foods are connected with obesity, cardiovascular disease, cancer, chronic 
respiratory disease and diabetes. These diseases are the main cause of world-wide 
mortality (McNab, Schneider & Leeder, 2014).  
Due to political reasons, referring to some foods as ‘unhealthy’ is a risky move 
(Bodker et al., 2015; Nestle, 2013; Reeve, 2015) but it is a necessary action as globally 
more than half a billion people are obese (WHO, 2015a) and about 10% of the world’s 
population suffers from some form of autoimmune disease, including neuroimmune 
disorders (like schizophrenia) which are connected to the consumption of some foods 
categories (Bressan & Kramer, 2016; Vojdani, 2014a; Vojdani, 2014b; Richards et al 
2016).  
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From a consumer’s behavioural perspective, this topic is of interest because 
people frequently choose unhealthy food in spite of being aware or informed about the 
detrimental consequences that consumption of unhealthy food can have on their health. 
Chronically consuming foods containing high refined sugars and fats, causes changes in 
the brain's reward pathways and affect the development and maintenance some sorts of 
addictions (Carter et al., 2016; Davis & Carter, 2014).  
Several studies have reported that the impact of deliberate and rational decision-
making on food intake has been overestimated, since the effect of providing nutritional 
information and health warnings or communication strategies, normally used in public 
health campaigns, have not generated a sustained effect on behavioural change (Chance, 
Gorlin, & Dhar, 2014; Chandon & Wansink, 2012; Levitsky & Pacanowski, 2012). 
Marteau, Hollands and Fletcher (2012) report that most public health 
intervention strategies expecting to alter consumers’ food selection behaviours have 
been predominantly structured to encourage people to reflect on their conduct and 
assume responsibility for their food choices. However, they explain that those 
approaches have often been ineffectual, because human behaviour, in relation to food 
choices, is usually semiautomatic, triggered by environmental stimuli. Targeting these 
semiconscious processes can provide potential research tools necessary to increase 
global efforts to reduce food-related health problems (Marteau et al., 2012; Monteiro, 
Moubarac, Cannon, Ng, & Popkin, 2013), such as overweight, obesity and non-
communicable diseases (NCDs). 
A change in public health campaign strategy is encouraged, because current 
environments interfere with consumers’ food-related self-regulation (Cohen, 2008a; 
Cohen, 2008b). Years of research findings about perception, behaviour and automaticity 
indicate that consumers’ choices are strongly influenced by environmental dynamics 
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and factors that supersede consumers’ rationality (Chance et al., 2014; Dijksterhuis, 
Smith, Van Baaren, & Wigboldus, 2005; Jacquier, Bonthoux, Baciu, & Ruffieux, 2012). 
Public health experts (Jackson, Harrison, Swinburn, & Lawrence, 2014) indicate 
that the interaction of complex influences, such as unconscious and biological 
influences, aggressive marketing strategies, situational pressures and sociocultural and 
economic factors, play a role in present increases in the overweight population and 
associated health problems (Kirk, Penney, & McHugh, 2010; Moodie et al., 2013; 
Monteiro et al., 2013). Therefore, the focus of this study is to investigate the UHHs 
construct and to evaluate its possible relevance in theoretical and practical aspects of the 
social marketing discipline, particularly in connection with public health promotion 
campaigns and the global epidemic of overweight, obesity and NCDs. 
1.2 Background 
According to some researchers, consumers’ behaviours diverge from consumers’ 
motivations: 
People’s behaviours do not always match their stated preferences, and diverge in 
predictable ways. For example, although most people report a desire to eat 
healthfully, their repeated failures to act consistently with this preference have 
contributed to an obesity epidemic (Chance et al., 2014, p. 260). 
Cohen (2008a; -2008b) indicates that the idea of a conscious food consumer is 
deceptive. Were such a supposition accurate, the obesity epidemic would not be 
happening. Cohen postulates that people overconsume in response to environmental 
cues and sophisticated advertising and marketing techniques: consumers have a limited 
capacity to examine an overwhelming quantity of information; therefore, they surrender 
to the environment by choosing the default option—unhealthy food. Several studies are 
consistent with this position (e.g., Higgs, Robinson, & Lee, 2012). 
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If the environment guides consumers’ food choices routinely, it can lead to 
chronic diseases because of the possible overconsumption of unhealthy food. For 
example, market share of major food products, such as sugars, cereals and vegetable 
oils, corresponds to diabetes prevalence (incorporating lagged and cumulative effects; 
Basu, Stuckler, McKee, & Galea, 2013a).  
This is why unhealthy food and the sophisticated marketing techniques used to 
promote it can be seen as ‘vectors’ of disease. This position is shared by several 
researchers: Cohen, 2008a; Cohen, 2008b; Moodie et al., 2013; Monteiro, Levy, Claro, 
de Castro, & Cannon, 2011; Wahls & Adamson, 2014; Warner, 2014.  
Commercial marketers accept that consumers’ behaviours respond to 
environmental factors via a dual system of the brain, which has two pathways, as 
explained and elaborated by Strack and Deutsch (2004), Marteau et al. (2012) and 
Evans and Stanovich (2013). One path is a goal-oriented system driven by human 
intentions and values. It compels a cognitive/memory thinking space, which is restricted 
in capacity. The other path is a primal-automatic system—an affective system (e.g., 
Jacquier et al., 2012) that requires little or no cognitive engagement. It is characterised 
by rapid reactions triggered by environmental cues. 
The prominence of this second path is of interest for this investigation, because 
when someone is subject to this type of memory processing they are more likely to 
succumb to environmental triggers and cues (e.g., Evans & Stanovich, 2013; Fukawa & 
Niedrich, 2015; Higgs et al., 2012; Marteau, Ogilvie, Roland, Suhrcke, & Kelly, 2011; 
Strack & Deutsch, 2004).  
Cohen (2008a-2008b) indicates that marketers use branding techniques for 
instigating and triggering conditioned responses to products. Branding experts explain 
that their role is based on building a range of cues to elicit memory associations of 
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products in consumers’ minds. For example, some branding researchers constantly 
measure how accessible the product is to the memory of consumers, analysing the 
retrieval process of the product from their memory (e.g., Shapiro & Krishnan, 2001) and 
assessing their purchase likelihood.  
They measure those factors to track and influence the breadth and depth of the 
product in people’s minds (Romaniuk, 2013; Vieceli, 2011). Fast-moving consumer 
goods (FMCGs) researchers investigate recall and retrieval as a stimuli-based 
probabilistic process, and evaluate the correspondence between brand statistics derived 
from brand associations (e.g., a brand’s mental market share) and buying behaviour 
metrics (e.g., purchase frequency). These analyses have as their basis the associative 
network theory of memory (ANT) of Anderson and Bower (1979), which posits 
memory as a system of interlinked nodes of information (e.g., Castleberry & Ehrenberg, 
1990; Ehrenberg, Goodhardt, & Barwise, 1990; Romaniuk, 2013; Sharp, 2010; Stocchi, 
Driesener, & Nenycz‐Thiel, 2015). 
These types of mass-scale memory measurements, which can evaluate several 
products and product categories and generalise and predict patterns of behaviours about 
consumers (based on ‘implicit/semiconscious’ and ‘explicit’ measurements; e.g., 
Shapiro and Krishnan, 2001), are rarely used to benefit social marketing objectives, 
health promotional campaigns and health interventions.  
This thesis responds to this formative gap in the discipline, which is required to 
ensure a better understanding of the consumer and the orientation of any intervention 
towards them (e.g., Carins & Rundle-Thiele, 2014a). Therefore, the investigation 
includes the theoretical and practical development of a system to identify and measure 
triggers of consumers’ unhealthy food choices, calculating the memory strength of the 
connection between the triggers and the food categories, as well as their odds, 
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likelihood and potential for activating habit-like patterns of selection and consumption 
of foods. 
This approach has been taken in response to calls for social marketers to expand 
their campaign strategies beyond communicational tactics and vehicles (Lefebvre, 2011; 
McAuley, 2014). Academically, this work includes an adaptation of models and 
theories that spread beyond traditional social marketing lines (e.g., homo economicus 
models; Carvalho & Mazzon, 2013). 
Empirically, this study considers perceptual inputs to define behaviours by the 
identification and recognition of the strength of some associations and some products. 
This type of investigation has been deemed necessary to support social marketing and 
health promotion knowledge (e.g., Carvalho & Mazzon, 2013; Thaler, 2012). 
1.3 Research Problem 
The boundaries of the social marketing discipline are still under construction: 
‘theories are often borrowed from other disciplines and adapted for our purposes’ 
(Brennan, Binney, Parker, Aleti, & Nguyen, 2014, p. 10). 
This investigation is structured with a formative approach, which is divergent 
from health education and health communication (Carins & Rundle-Thiele, 2014a) 
because it is not only concentrated with understanding the top-down processes of 
unhealthy food decisions (‘top-down’ signifies higher-level rational neural processes, 
Davis et al., 2011).  
The focus is placed on the empirical study of consumers’ behaviours, which 
includes empirically testing reactive behavioural responses and motivational factors of 
such processes. This involves using a post-positivist paradigm, where the exploration is 
comprehensive, theory and practice cannot be kept separate and the researcher’s 
epistemology is counted in (Ryan, 2006).   
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This approach allows for rigorous research that can be generalised (Gilson et al., 
2011). The ultimate goal is to generate social insights from the comprehension of 
consumers’ choices and decision-making by achieving the following key objectives: 
1. To investigate the process of making semiautomatic food choices, 
considering knowledge from several other behavioural sciences. 
2. To present a theoretical model in relation to semiautomatic food choices 
considering objective one (cross-disciplinary review of the literature) and 
consumers’ behaviour studies from a marketing perspective. 
3. To develop a measurable construct of consumers’ semiautomatic food 
choices (UHHs: the triggers of behaviours in which personal motivation 
is compromised to choose unhealthy food). 
4. To test the construct (UHHs) in relation to personal motivations and 
habit-like patterns of behaviour. 
5. To apply the outcomes interpreting findings about the behaviour, the 
conditions affecting it and the resultant implications for health promoters 
and policymakers. 
These objectives are encapsulated within the following general research 
question:  
Which cues trigger reactions that favour unhealthy food choices (UHHs), and 
how do those cues relate to reported motivations behind food selection and consumers’ 
propensities to habituation to unhealthy food categories? 
Addressing this problem involves uncovering the cues and the food categories 
related to them, and measuring the memory strength of these associations regarding: 
implicit/semiconscious responses (memory links), explicit responses like motivations 
behind food selection and frequency of food consumption. 
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1.4 Justification for the Study 
This is a topic of interest for the field of social marketing, health promotion and 
disease prevention (Novelli, 1990; Wymer, 2010). The global obesity condition has 
become alarming, as the problem is not geographically or culturally specific, since both 
industrialised and developing countries are experiencing substantial challenges in 
relation to public health and food-related behaviours. 
For instance, unhealthy food consumption has been reported to be significantly 
associated with coronary heart disorders, hypertension, type 2 diabetes, epithelial cell 
cancers, autoimmune disease, osteoarthritis, osteoporosis, respiratory dysfunction, liver 
dysfunction, gall-bladder diseases, metabolic syndromes, psychological disabilities and 
other conditions (Carrera-Bastos, Fontes Villalba, O’Keefe, Lindeberg, & Cordain, 
2011; Francis & Stevenson, 2013; Marteau et al., 2012; WHO, 2015a).  
Therefore, the research problem is important at both theoretical and practical 
levels. For example, social marketers have questioned the traditional models of 
behaviour of their discipline for not allocating adequate importance to habits and 
unconscious behaviours. Academics demand that their colleagues embrace the 
contributions of several lines of investigation covering all facets of human behaviour 
(Carvalho & Mazzon, 2013; Martin & Morich, 2011). 
The social marketing discipline can be enhanced by not relying solely on 
marketing communication and by using integrated social marketing campaign 
programmes to change social and environmental influences (Carins & Rundle-Thiele, 
2014a; Carins & Rundle-Thiele, 2014b). Therefore, this thesis aims to represent a 
seeding effort from a social marketing point of view to develop a theoretical model and 
a measurable construct in reference to semiautomatic food choices (UHHs). 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    9 
This investigation provides research tools and techniques to evaluate consumers’ 
automaticity and triangulate it with other relevant measures, such as frequency of 
consumption and reported motivations. This type of approach is of interest to academics 
in the area of consumers’ behaviour and social marketing (e.g., Liu-Thompkins & Tam, 
2013; Rundle-Thiele & Bennett, 2001; Wymer, 2010). 
Additionally, this investigation can help elucidate some of the systemic 
challenges related to the pandemic situation of overweight, obesity and NCDs by 
identifying the specific cues for specific foods and the strength of their relationship. 
Considering the process of choosing unhealthy food could significantly inform 
policymakers, governmental organisations, non-governmental organisations, the food 
industry and consumer advocates (Kirk, Penney, & McHugh, 2010).  
There is a need for this investigation as, despite all the health and medical 
research around the world, no country has yet managed to successfully control obesity 
(NHMRC, 2014). The method presented in this study is cost-effective, replicable and 
transferable to other studies of habit-like behaviours.  
Therefore, this research delivers, even for commercial marketers, a more 
comprehensive structure to understand, track and predict consumers’ behaviours, as 
requested by Carvalho & Mazzon, 2015; Liu-Thompkins & Tam, 2013. The basic 
methodological aspects of this contribution are explained in the next section. 
1.5 Methodology 
The data for this study were obtained from one group pre-test–post-test design 
(Creswell, Plano Clark, Gutman, & Hanson, 2003). This means that, from an online 
cross-sectional data collection (quasi experimental survey), a group of test units was 
measured more than one time (Malhotra, 2008).  
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This type of applied approach has been deemed necessary for investigating and 
reporting health and social issues (Creswell & Plano Clark, 2007; Doyle, Brady, & 
Byrne, 2009). Therefore, the methodology and data analysis include: 
1. A proposed research instrument: a survey with quasi-experimental sections 
that are pilot tested for the proper development of treatments or blocks 
(experimental units). They are compared mathematically and statistically, 
looking for significant associations across several variables (Montgomery, 
2008). 
2. Marketing application of Bayes’ theorem/Bayes’ rule (e.g., Aribarg, 
Pieters, & Wedel, 2010; Hui & Bradlow, 2012), including an adaptation 
of medical testing techniques for benchmarking and falsifying the 
hypotheses (Popper, 1959; Proctor & Capaldi, 2001) of the UHHs 
construct. 
3. Statistical analyses are run via SPSS 22 (Pearson’s chi-square tests, Kruskal-
Wallis, Cronbach’s alpha test, association tests with Monte Carlo 
simulations, chi-square test of independence, including comparison of 
column proportions [z test]). This assessment also embraces well-known 
marketing metrics (Farris et al., 2006) that are modified to suit the objectives 
of the study. 
1.6 Limitations 
Ultimately, this study proposes and develops the UHHs construct for facilitating 
‘planned social change’ (Kotler & Zaltman, 1971) in relation to food consumption and 
choices. Therefore, the research pursuit is theoretical and methodological, with broad 
cross-disciplinary boundaries concerning: 
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1. The identification and measurement of UHHs, considering the memory 
saliency of unhealthy food choices. 
2. The evaluation of the UHHs data in association to reported motivational 
behaviours behind food selection and frequency of consumption. 
3.  The identification of consumers’ propensities to habituation for evaluating 
usability for future applications of the construct and method. 
Therefore, this study comprises and applies knowledge from: consumers’ 
behaviours, branding, social marketing, psychology, health promotion, nutrition, 
FMCGs and food-associated fields. 
1.7 Thesis Structure 
Chapter 1 introduces the background to the study, objectives guiding the study 
and the structure of the thesis. 
Chapter 2 reviews the literature on obesity, NCDs and unhealthy food selection 
and consumption. It addresses the issues relating to promoting public health via 
campaigns that assume the rationality of consumers, and explains the basic processes of 
the human brain in relation to food choices. It then connects this information to 
information about obesogenic environments and consumer food choices, including 
marketing and the triggers of semiconscious unhealthy food choices and marketing 
metrics on responses to food stimuli. 
The Chapter 2 lays out the proposed theoretical model of marketing dynamics 
behind consumer’s food choices and the study’s propositions in relation to public health 
promotion and interventions. It also provides a summary of the review, research 
assumptions and main research question. 
Chapter 3 explains the method used, research questions and hypotheses. The 
chapter introduces and explains three research phases, derived from the main research 
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question. Phase 1 is about identifying the UHHs and the saliency of unhealthy food 
choices. Phase 2 is about determining whether the UHHs data are statistically 
independent from the consumers’ motivations behind food selection data. Phase 3 
explains the calculations for investigating consumers’ propensities to habituation. The 
chapter also explains the research instrument and principles underpinning the research 
approach and design. 
Chapter 4 presents and discusses the results of the research Phase 1: Which cues 
regularly trigger reactions that favour unhealthy food choices (UHHs)? and offers 
summaries of results. 
Chapter 5 presents and discusses the results of the research Phase 2: How do 
those triggers (UHHs) relate to the reported motivation behind food selection? and 
offers summaries of results.  
 Chapter 6 presents and discusses the results of the research Phase 3: How do 
those triggers (UHHs) relate to consumers’ propensities to habituation to unhealthy food 
categories? and offers summaries of results.  
Chapter 7 summarises the findings of the study and discusses the results 
considering their implications upon these areas: consumers’ food choices and 
behaviours, public health promotional campaigns and interventions, and public health in 
relation to policymaking. The chapter concludes with the limitations of the study and 
suggestions about further research avenues. 
1.8 Summary 
This chapter presented the core issues of the study. It introduced the research 
problem and its general importance on theoretical and practical grounds. It has 
explained that this research is a systematic and empirical examination process that 
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comprises the conceptual and practical development of the construct of UHHs in 
relation to unhealthy food choices and their saliency (obesogenity). 
The general introduction explicated that this investigation will be 
conceptualising, framing and testing assumptions and hypotheses to support the usage 
of this construct (UHHs), and its implications for social marketing and health 
promotion. The ultimate goal of the study is to provide a practical instrument for 
researching, tracking and predicting semiautomatic behaviours in relation to unhealthy 
food choices, particularly because similar tools and techniques about memory-learning 
and decision-making are proven to work for commercial objectives (e.g., Romaniuk, 
2013; Ståhlberg & Maila, 2012). 
This study offers supplementary insights for health promoters because the 
current obesogenic conditions have been partially attributed to the way in which some 
food products are being marketed (e.g. Chandon & Wansink, 2012; Cohen, 2008a; 
Cohen, 2008b, 2015; Basu, Stuckler, McKee, & Galea, 2013a; Basu, Yoffe, Hills, & 
Lustig, 2013b; Kessler, 2010; Kessler, 2012).  
Theoretically, this investigation expands beyond communicational tactics and 
vehicles by adapting models and theories that extend beyond traditional social 
marketing lines (e.g., homo economicus models); this represents a contribution to 
knowledge because experts of the social marketing discipline have framed this situation 
as a gap in the field (Carins & Rundle-Thiele, 2014a; Carvalho & Mazzon, 2013; 
McAuley, 2014; Thaler, 2012). 
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Chapter 2: Literature Review 
2.1 Introduction 
The purpose of this chapter is to outline the background of the study and provide 
perspective on how some consumer food choices may be characterised as 
semiconscious responses to various cues embedded within today’s obesogenic 
environments. 
This study is focused on unhealthy food choices, a problem mostly tackled by 
experts in the area of public health. They indicate that people of all ages are: 
bombarded with sophisticated and effective integrated marketing 
communications for the very foods and beverages that are driving the unhealthy 
weight gain … The response to decades of advocacy to protect [adults and] 
children from these powerful, predatory … corporate behaviours has been little 
or [with] no effective action from governments and multinational food 
industries. (Swinburn & Vandevijvere, 2016, p. 1) 
Experts require better research tools, than the instruments currently available, if 
they are to deepen their understanding of the drivers of unhealthy food choices; 
particularly, tools leading to targeted health campaigns and interventions to change 
current health issues associated with the selection and consumption of unhealthy foods 
(Swinburn & Vandevijvere, 2016).  
This chapter has been developed with the intention of exploring the theoretical 
and empirical background of the problem, and to provide a perspective about how 
obesogenic environments, marketing and various other factors may be contributing to 
unhealthy food selection and consumption (e.g. Moodie et al., 2013). 
The review initially explores general explanations of the food-related health 
issues affecting consumers around the world and the reasons why the most common 
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approaches used for social marketing campaigns and health interventions have failed to 
sustainably reduce the rate of obesity and associated diseases.  
The following sections integrate relevant knowledge about food choices and the 
human brain, obesogenic environments, and the marketing metrics of consumers’ 
behaviour. Such integration allows for the research proposition to be outlined after the 
presentation of a theoretical model.  
An explanation of the model, in the contexts of marketing and particularly social 
marketing, lets for any gaps in the literature to be identified along with the importance 
of this study for public health promotion, policymaking and health advocates.  
The final section of the chapter is dedicated to summarising the main points of 
the literature review, and to present the research problem. Therefore, this literature 
review will cover the following cross-disciplinary key subject areas: 
 obesity, NCDs and unhealthy food selection and consumption 
 promotion of public health via campaigns assuming the rationality of consumers 
 the basics of the human brain processing in relation to food choices 
 obesogenic environments and consumer food choices 
 marketing and the triggers of semiconscious unhealthy food choices 
 marketing metrics concerning responses to food stimuli 
 the proposed theoretical model of marketing dynamics behind consumer food 
choices 
 the study’s proposition in relation to public health promotion and interventions 
 a summary of the literature review, research assumptions and the main research 
question. 
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2.2 Obesity, NCDs and Unhealthy Food Selection and Consumption 
According to several publications of the World Health Organisation (WHO), 
alarming health figures around the world are reflective of diseases that have complex 
causes, multiple risk factors and, as a consequence, often go undiagnosed. These 
prolonged courses of illness affect the ability of a person to function and therefore 
generate different levels of disability (WHO, 2015a; WHO, 2015b).  
Most of these chronic diseases do not resolve or cure completely; for example, 
autoimmune diseases, heart diseases, stroke, cancers, diabetes, osteoporosis, alzheimer’s 
disease and others. These chronic conditions do not result from an ‘acute’ infectious 
process; consequently, they are called NCDs because they are not contagious and 
normally progress slowly (McKenna, Taylor, Marks, & Koplan, 1998; WHO, 2015a; 
WHO, 2015b).  
A report of the world cancer research fund international explains that: 
 Of 52.8 million deaths worldwide in 2010, 34.5 million were 
due to NCDs, including cardiovascular diseases (coronary 
heart disease, cerebrovascular diseases such as strokes, 
and peripheral vascular diseases), diabetes, cancers and 
chronic respiratory diseases. About 80% of these deaths 
were in low- and middle-income countries (LMICs); 29% of 
these deaths were in people under age 60. Once affected, 
people often live with the consequences of NCDs for the 
rest of their lives; in 2010, NCDs contributed to 79% of 
illness in the world’s population (WCRFI, 2014, p. 1). 
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Several types of NCDs are linked to unhealthy food consumption and are 
associated with overweight and obesity (Basu et al 2013a; Francis & Stevenson, 2013). 
Overweight and obesity diagnosis involve calculating the excess of weight relative to 
height of an individual (the body mass index: BMI). It can be calculated using the 
person’s weight in kg divided by the person’s height in meters squared. Results ranging 
between 25 and 29.9 are indicative of overweight; results of 30 or higher indicate that 
the individual is obese (Hu, 2008). 
The WHO (2015a) reported that nearly 2 billion adults worldwide are 
overweight, of whom more than half a billion are obese. The causes of overweight and 
obesity are considered to be connected to the ingestion of a higher proportion of fats and 
sugars in diets, the shift towards less physical activity, and environmental and societal 
changes linked to economic and social developments, together with the lack of 
appropriate policies in diverse sectors, such as health, agriculture, transport, urban 
planning, environment, food processing, food distribution, food marketing and 
consumer education (WHO, 2015a). 
During the 20th century, the rate of deaths from NCDs augmented, with 
cardiovascular disease and cancer, in particular, becoming the top causes of death 
among Australians. NCDs result from several historical transitions, one of them being 
the shifts in food availability and diet (McNab, Schneider & Leeder, 2014). According 
to previous studies, McKenna et al. (1998), overweight, obesity and NCDs are linked 
with unhealthy diets. These types of diets may include the excessive ingestion of starch, 
sugar, fat, calories, non-calorie sweeteners, fast food, snacks, beverages and soft drinks.  
Hojjat (2015) based on a review of the scientific research literature (considering 
behavioural economics as a non-rational behaviour) indicates that obesity is caused by 
the following: excessive consumption of protein, starch, sugar, and fat; by meals and by 
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snacks; by beverages and by solid foods; by calories and non-calorie sweeteners; by 
eating in fast-food and in full-service restaurants, along with by eating at home. The 
only food that has not been associated to obesity is vegetables and fruits; even when 
energy-dense foods and energy-dense diets have been liable for the global obesity 
epidemic -energy density of food is demarcated as the energy per unit weight or volume 
-kcal/100g or megajoules per kilogram- (Hojjat, 2015). 
Recent research in the area of public health nutrition has categorised the 
boundaries of an unhealthy diet mostly towards the consumption of ‘ultra-processed 
products’. These products have been chemically processed and are made solely from 
refined ingredients and artificial substances (Moodie et al., 2013).  Such foods are rich 
in free sugars, salt, saturated fats, and low in vitamins, minerals, protein and fibres 
(Adams & White, 2015; Louzada et al. 2015; Monteiro et al. 2011; Moubarac et al. 
2012).  
A new food classification, the ‘Nova classification’ (Moubarac et al., 2014), has 
divided all food according to the extent and purpose of the processing that they 
undergo:  
1) Unprocessed or minimally processed foods: these foods are unprocessed or 
processed in ways that do not add or introduce any substance, but that may comprise 
subtracting parts of the food in ways that do not drastically affect its use. Minimal 
processes include peeling, cleaning, scrubbing, washing; winnowing, hulling, grinding, 
grating, squeezing, filleting; skimming, drying, flaking; skinning, boning, carving, 
portioning, fat reduction, scaling; pasteurization, sterilizing; chilling, refrigerating, 
freezing; sealing, bottling (as such); simple wrapping, vacuum and gas packing. 
Malting, which adds water, is a minimal process, as is fermenting, which adds living 
organisms, when it does not produce alcohol (Moubarac, et al., 2014).  
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2) Processed culinary ingredients: food products extracted and purified by 
industry from constituents of foods, or else obtained from nature, such as salt. Specific 
processes include pulverizing, pressing, milling. Stabilizing or ‘purifying’ agents and 
other additives may also be used (Moubarac, et al., 2014). 
3) Processed foods: manufactured by adding substances like sugar, oil or salt to 
whole foods, to make them more palatable, durable and attractive. Recognisable as 
versions of the original foods; directly derived from them. Generally produced to be 
consumed as part of meals or dishes, or may be used, together with ultra-processed 
products, to replace food-based freshly prepared dishes and meals. Processes include 
bottling using oils, sugars or syrups, or salt, canning and methods of preservation such 
as salting, salt-pickling, smoking, and curing (Moubarac, et al., 2014). 
4) Ultra-processed products: characteristically contain little or no whole foods. 
They are durable, often habit-forming, convenient, accessible and ultra-palatable. 
Usually, these products are not recognizable as versions of foods, although may imitate 
the look, shape and sensory qualities of foods. Many ingredients not available in retail 
outlets. Some ingredients directly derived from foods, such as oils, fats, flours, starches, 
and sugar. Others obtained by further processing of food constituents. The majority of 
ingredients are emulsifiers, preservatives; stabilizers, solvents, binders, bulkers; 
sweeteners, sensory enhancers, colours and flavours; other additives and processing 
aids. Bulk may come from added air or water. Micronutrients may ‘fortify’ the 
products. Most are designed to be consumed by themselves or in combination as snacks. 
They displace food-based freshly prepared dishes, meals. Processes include hydrolysis, 
hydrogenation; pre-processing by frying, baking, extruding, moulding, reshaping 
(Moubarac, et al., 2014). 
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An assessment of ‘ultra-processed products’ as the ‘unhealthy group of food’ is 
very well supported by the literature and it has been incorporated in publications of the 
World Health Organization, Food and Agriculture Organization of the United Nations 
and Pan American Health Organization (Louzada et al. 2015; Monteiro et al. 2011; 
Moubarac et al. 2012).  Yet, equating ‘unhealthy food’ just to ‘ultra-processed products’ 
seems to overlook important research findings related to human health.   
Studies, which are also suggesting that modern approaches in food production 
are characterised as having chemical additives, bio modifications and a reduction of 
nutritional quality with an effect into bodily responses, are showing that some processed 
food products may well be considered detrimental to health (e.g. Cordain, 1999; 
Cordain et al., 2005; Davis, 2011; Fasano, Sapone, Zevallos, & Schuppan, 2015; 
Perlmutter & Loberg, 2013; Wahls & Adamson, 2014). The field of neuroscience shows 
that the digestion of grains and dairy generates opioid-like compounds, which can cause 
mental derangement.  Such foods make the gut wall more permeable, supporting the 
migration of toxins and undigested food elements to sites where they can alert the 
immune system (A Daulatzai, 2015; Bressan & Kramer, 2016). This process is known 
as intestinal permeability (Fasano & Shea-Donohue, 2005).  
According to new studies (Fasano et al., 2015; Lerner & Matthias, 2015; 
Richards et al 2016; Vojdani, 2014a; Vojdani, 2014b) this permeability is associated 
with the ingestion of: sugars, organic solvents, emulsifiers, gluten/wheat proteins, 
cereals/gliadin, microbial transglutaminase and nanoparticles. These ingredients (which 
are mostly present in the list of processed and ultra-processed products) are associated 
to inflammatory responses and the activation of an autoimmune cascade (Lammers et 
al., 2015; Vojdani, 2014a; Vojdani, 2014b).  
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The food processes and ingredients linked to the autoimmune response 
(Lammers et al., 2015) in many cases are adopted to improve food taste and increase 
shelf life and long distance transportation (Wansink, 2007). Food product containing 
such ingredients may carry the pathogenesis of inflammatory bowel diseases, celiac 
disease, food allergies, irritable bowel syndrome, asthma, arthritis, colon cancer, 
wound-healing, diabetes, heart disease, polycystic ovary syndrome, obesity and 
metabolic issues (Gow et al., 2016; Lammers et al., 2015; Pearson et al 2003; Richards 
et al., 2016; Riley & Jungheim 2016). 
In relation to food packaging (which is mostly connected to processed and ultra-
processed products) the presence of some elements can be sources of endocrine-
disrupting chemicals (EDCs). These chemicals change hormone levels and cause 
adverse developmental, reproductive and neurological problems, such as early sexual 
maturity, as well as lowered fertility, endometriosis and brain and behavioural 
problems. Such chemicals are also related to impaired body functions and can create 
several types of cancers (NIEHS, 2013).  
When food is processed, it can become contaminated with EDCs in different 
stages of the food production process (Real et al., 2015). Those contaminants are 
present in plastic containers, plastic bottles, metal food cans and other types of 
packaging (even glass). This denotes that some processed and ultra-processed products 
are unsafe products for human health because their contamination is not sourced only 
from the packaging but also from the procedure used in both processing and packaging 
the food (NIEHS, 2013; Real et al., 2015).  
Research in epigenetics (the study of environmental factors that turn genes on 
and off) has demonstrated that disease susceptibility can occur after exposure to a 
number of the referred substances (EDCs), toxins and nutritional irregularities (Nilsson 
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& Skinner, 2015). The link between these types of toxicities and obesity has been 
established in various experiments (e.g. Waterland, 2015). The contaminants on 
packaging may leach into food (Muncke, 2009); this situation represents a risk to 
current and future generations all over the world, as today’s frequent exposure to EDCs 
can have yet-unknown effects on human health (Real et al., 2015). 
Anthropogenic activities (linked to agronomy, food processing and 
commercialisation of products) contribute significantly to human exposure to heavy 
metals (arsenic cadmium, chromium, lead, and mercury). Heavy metals can be systemic 
toxicants known to induce: cardiovascular diseases, developmental abnormalities, 
neurologic and neurobehavioral disorders, diabetes, hearing loss, hematologic and 
immunologic disorders, and various types of cancer (Chen, et al., 2016; Tchounwou, et 
al., 2012).  
Considering all this information, the present study discusses several processed 
and ultra-processed products as ‘unhealthy foods’. The label ‘unhealthy food’ is also 
taken by experts of the medic community, for example: Campbell, 2016; Freudenberg 
& Dorfman, 2016. This is because, as explained, such food categories are increasingly 
associated with adverse health effects, diseases and pandemic issues, like several NCDs 
(Bressan & Kramer, 2016; Lammers et al., 2015; Lammers et al., 2015; Vojdani, 2014a; 
Vojdani, 2014b).  
Chronic diseases—cardiovascular disease, cancer, chronic respiratory disease 
and diabetes—are not only the major cause of world-wide mortality, they also are 
accountable for an outstanding increase in the percentage of sickness in developing 
countries (Lewis & Macpherson, 2012).  Monteiro, Levy, Claro, Castro, & Cannon, 
(2010) initially divided food categories according to their level of processing. For 
instance, healthy foods are mostly unprocessed and minimally processed foods, which 
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include all types of food sourced from plants or animals, together with culinary 
ingredients; they constitute foods that can be consumed frequently (3 times per day).  
Conversely, ultra-processed products should be consumed infrequently. This is 
because a diet comprised mainly of ultra-processed products is more than twice as 
energy-dense as a diet consisting of both unprocessed and minimally processed foods 
and ingredients (Monteiro et al., 2010; Moubarac et al., 2012). According to Monteiro 
and Cannon (2012), all products formulated principally or entirely from ingredients, 
with typically little or no fresh food (processed and ultra-processed groups) are 
considered detrimental to health if consumed frequently.  
The copiousness of unhealthy food attractively presented in the market could be 
displacing healthy food groups, predominantly in the case of food items that people 
consume several times during the day as snacks between meals. Meals are eaten on 
three main occasions: breakfast (in the morning), lunch (at the beginning of the 
afternoon) and dinner (at the beginning of the evening) (de Graaf, 2006; Moodie et al., 
2013). 
Meals usually involve specific locations, such as at home, a restaurant and 
canteens. Snacking involves other eating occasions outside mealtimes (de Graaf, 2006) 
and can involve eating processed foods (like canned fish or cheese) or ultra-processed 
products (like chocolate and chips). The frequency at which processed and ultra-process 
foods are eaten makes them problematic, as they contribute to a higher energy intake 
that is associated with higher body weight; individuals usually do not expend the 
additional energy (gained through eating unhealthy food) through regular exercise 
and/or maintaining an active life (de Graaf, 2006).  
For instance, an increased quantity of sugar in unhealthy foods represents empty 
calories, because most of them have no essential nutrients, but they do contain a large 
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amount of energy. This causes devastating problems to consumers’ metabolisms and 
engenders health complications like diabetes, obesity and cancer (Basu, Yoffe, Hills, & 
Lustig, 2013b; Lustig, Schmidt, & Brindis, 2012; Stanhope, Schwarz, & Havel, 2013). 
More specifically, eating unhealthy food generates a harmful excess of fat, 
which was estimated by American studies to be responsible for 17.3% of coronary heart 
disease, 61% of type 2 diabetes, 24% of osteoarthritis, 20.8–35.4% of colorectal 
cancers, 26.9% of pancreatic cancer, 35.5% of gall-bladder cancer, and 42.5% of kidney 
cancer. Epidemiological research associate obesity with insulin resistance and resultant 
chronic hyperinsulinemia, increased bioavailability of steroid hormones and localized 
inflammation (Calle & Kaaks, 2004; Eckel, 2003). 
 While this information is well publicised and is widely available to consumers, 
they continue to frequently ingest processed and ultra-processed products, regardless of 
the consequences. In addition to the explained health issues associated with these 
products, the everyday consumption of unhealthy food may contribute substantially to 
social and economic costs in both developed and developing countries, as per their 
connection to NCDs (Monteiro et al., 2013). For example, globally, according to Bloom 
et al. (2012): 
 Cancer is estimated to cost US$458 billion in 2030, up from US$290 billion in 
2010. 
 Cardiovascular disease cost US$863 billion in 2010, rising to US$1.04 trillion in 
2030 (prediction). 
 Chronic obstructive pulmonary disease cost US$2.1 trillion in 2010, rising to 
US$4.8 trillion in 2030 (prediction). 
 Diabetes cost around US$500 billion in 2010 and is estimated to increase to at 
least US$745 billion in 2030. 
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 Mental illness cost US$2.5 trillion in 2010 and is expected to increase to US$6.0 
trillion by 2030. 
 The total predicted economic burden of life lost due to all NCDs ranges from 
US$22.8 trillion in 2010 to US$43.3 trillion in 2030 (Bloom et al., 2012). 
These adverse consequences affect everyone to some extent, irrespective of 
location and economic status. For instance, in the case of obesity the WHO (2015a) lists 
the following statistics: 
 Worldwide obesity has more than doubled since 1980. 
 In 2014, more than 1.9 billion adults, 18 years and older, were overweight. Of 
these, over 600 million were obese. 
 39% of adults aged 18 years and over were overweight in 2014, and 13% were 
obese. 
 Most of the world’s population live in countries where overweight and obesity 
kills more people than underweight. 
 42 million children under the age of 5 were overweight or obese in 2013. 
These figures have led to a host of policies and programs executed by 
businesses, schools and governments to avert and decrease obesity and NCDs. It has 
also resulted in a large body of research on the causes and consequences of obesity and 
on approaches to control the condition (Cawley, 2015). However, these attempts have 
been relatively unsuccessful (Moodie et al., 2013); this will be explained in the next 
section. 
2.3 Promoting Public Health via Campaigns Assuming the Rationality 
of Consumers 
According to Kok et al. (2004), encouraging health in general involves health 
education as a combination of learning experiences designed to facilitate voluntary 
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actions conducive to health and health promotion; which is a combination of 
environmental supports for healthy lifestyles and improved living condition (Green & 
Kreuter, 1999). 
In these areas of health promotion and their investigation, many academics of 
consumer behaviour still believe that models of rational decision-making are 
appropriate to comprehend and influence consumers’ food choices. Some of those 
models are reviewed in the following paragraphs to demonstrate that their main 
assumption concentrates on the premise that if consumers have the appropriate 
information, they are likely to exercise their cognitive ability to evaluate each food 
alternative and select food that will maximise health benefits and minimise costs (Stroe, 
2015). 
These rational decision-making models posit a cognitive process where the 
consumer weighs up the available alternatives based on their knowledge to choose only 
the ones that provide the best potential health results for them (Stroe, 2015). Therefore, 
several theoretical streams are dedicated to find the determinants of consumers’ 
attitudes towards food and their resulting behavioural choices (Gardial & Biehal, 1985).  
However, their effectiveness in relation to social marketing applications has 
been questioned (Wymer, 2010). For instance, the theory of planned behaviour (TPB; 
Ajzen, 1991) conceives that a positive attitude concerning a specific behaviour, such as 
subjective norms and the perceived control for that behaviour, will affect the intention 
to engage in such behaviour. This means that, unless unexpected internal or external 
barriers mediate the situation, consumers’ intentions will lead to their final behaviour. 
Various extensions of this theory, such as past behaviour/habits and perceived 
moral obligation, have been added to the basic model (Frewer et al., 2014). However, in 
general, the major criticisms of TPB relate to behavioural intention not always leading 
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to actual behaviour. For example, research suggests that the intention–behaviour 
hypothesis, which lies at the heart of so much psychological and marketing 
hypothesising efforts, must be abandoned (Davies, Foxall, & Pallister, 2002). 
A similar idea concerning the relationship between reported intentions and 
resulting behaviour is found in social marketing with the health belief model. Its core 
notion is that perceived benefits of action and barriers to action are based on people’s 
beliefs about health problems (Conner & Norman, 1996).  
This model has been criticised because it tries to envisage health-related 
behaviours by accounting for individual differences in beliefs and attitudes and, as such, 
it does not incorporate habitual health-related behaviours that may be relatively 
independent from conscious processes of health-related decision-making. In addition, 
according to its critics, many operationalisations of this model may not be comparable 
across studies (Glanz, Rimer, & Viswanath, 2008; Maiman et al., 1977). 
Another model based on constructs of behavioural and normative beliefs, 
attitudes, and intentions is the theory of reasoned action (TRA). It is an extension of the 
TPB because it adds the construct of self-efficacy (one’s perceived control over 
performance of the behaviour; Lefebvre, 2000).  
For instance, systematic analysis of TPB- and TRA-based dietary behaviour 
interventions (when targeting adolescents and young adults) suggest modest 
effectiveness of its execution (Hackman & Knowlden, 2014). TRA has been criticised 
for overlooking the prominence of social factors that, in real life conditions, might 
contribute to observed consumers’ behaviours (Werner, 2004), including influences of 
the social environment (e.g., Cialdini & Goldstein, 2004). 
Eastman and Marzillier (1984) argue that Bandura’s self-efficacy theory (one’s 
perceived control over performance of the behaviour) is ambiguous and lacks definition 
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in its self-efficacy aspect, and that it comprises methodological deficiencies, which 
could cast doubt on the published relationship between empirical findings and self-
efficacy. Other research has found that the model often produces confounded 
relationships and ambiguous findings that obscure the potential contribution of belief to 
the understanding of motivation (Pajares, 1997).  
Another perspective considers behaviour to be the result of (a) cognitive factors, 
(b) other interpersonal factors, and (c) environmental circumstances. For example, 
social cognitive theory (SCT) proposes that these three factors and events operate as 
interacting determinants of each other, as in a triadic reciprocity or ‘reciprocal 
determinism’ (Lefebvre, 2000). In contrast to the previous theoretical models, this 
version explicitly recognises that behaviour is not determined just by intrinsic factors, or 
that an individual is a product of their environment, but that he/she has an influence on 
what they do, their personal characteristics, how they respond to their environment and, 
indeed, the choice.  
The previously explained SCT is one of the conceptual approaches that can 
accommodate the behavioural challenges that health interventions and campaigns are 
facing today. This is because it considers the individual and his/her responses to the 
environmental circumstances, including ideas like automaticity or issues of dietary 
habits. Other theoretical explanation including SCT and socio-ecological models 
accommodate automaticity, as well (e.g. Luca and Suggs, 2013, Truong, 2014 and 
Truong, 2017). 
As reviewed by Gordon, Russell-Bennett & Lefebvre (2016) the latest expansion 
of theoretical approaches in the field of social marketing has been trying to move 
beyond the dominant individual psychology of behaviour and the economic rationality 
perspective. The new direction considers systems-level theories and innovative research 
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methodologies in view of ecological models. New heuristic-based studies and 
experimental research tools are being developed using different tools like: social media, 
video analysis and neuroscience techniques.  
The social cognitive theory is considered an updated version of social learning 
theory (Lefebvre, 2000; Luca & Suggs, 2013). However, a recent cross-sectional study 
dedicated to predicting overweight and obesity behaviours in adolescent girls, which 
considers nutritional and physical activity in the context of SCT constructs (self-
efficacy, social support, outcome expectations and outcome expectancies), found that 
dietary habits, physical activity and BMI was significantly related to hours of television 
(TV) viewed and grams of junk food consumed. None of the SCT constructs were found 
to be a significant predictor for servings of fruits and vegetables, grams of junk food, 
minutes of physical activity and hours of sedentary behaviour (Bagherniya, Sharma, 
Mostafavi, & Keshavarz, 2015). 
Alternative models have emerged from an analysis of leading theories of 
psychotherapy and behaviour change. The focus of these models is on 10 distinct 
processes of change concerning the person’s inclination to engage in a new, healthier 
behaviour. The process is intended to guide the individual through the stages of change 
to action and maintenance of behaviour. Termed the transtheoretical model of health 
behaviour change or the ‘stages of change’; according to Lefebvre (2000), this approach 
has become one of the most common in social marketing programs. 
The Stages-of-Change model is part of the broader conceptual framework of the 
Transtheoretical Model (Prochaska & DiClemente, 1986). This model recognises that 
different people are in different stages of readiness for change (precontemplation, 
contemplation, preparation, action and maintenance). Therefore, by identifying a 
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person's position in the change process, an appropriate intervention should match the 
readiness for change. 
A systematic review of these models of ‘stages of change’ found poor evidence 
of effectiveness in helping obese and overweight people lose weight. The review 
included three studies that evaluated 2971 participants, with 1467 participants allocated 
to the intervention groups and 1504 to the control groups (the studies had a length of 
intervention of 9, 12 and 24 months). The main limitations found included (a) 
incomplete reporting of outcomes, (b) methodological shortcomings, and (c) extensive 
use of self-reported measures with insufficient assessment, therefore authors conclude 
that the impact of such theoretical framework in weight loss management may depend 
on how the framework is used (Tuah et al., 2011). 
Other studies investigate additional factors to understand and affect consumers’ 
behaviours. For example, the diffusion of innovations model considers how people 
adopt and engage with new products or technologies over time. It contains five different 
categories/customer types: innovator, early adopters, early majority, late majority and 
laggards (Rogers, 1976).  
This model, in reference to healthcare concerns, is difficult to quantify because 
of the complexities of human networks and the need to determine the generators of the 
adoption of an innovation, therefore its theories have limited predictive application 
(Damanpour, 1996). Behavioural change can precede attitudinal change. The belief 
variables appear to be a halo effect of present or past usage (Barwise & Ehrenberg, 
1985). 
This is important because obesity is a complex problem where the ‘adopter’ 
(according to the diffusion of innovations model) receives information from many 
sources and he or she responds to this complex of multiple source ‘emitters’. Therefore, 
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a one-way model is insufficient to adequately explain and examine consumers’ complex 
behaviours (Rogers, 2003). In summary, four doubts are raised about this model by 
Rogers (2003), including (a) pro-innovation bias, (b) individual-blame bias, (c) recall 
problem, and (d) issues of equality. 
A comprehensive summary of models of behavioural change is presented by 
Brennan et al. (2014). These researchers offer an all-inclusive review of how the 
discipline of social marketing uses theory to modify behaviour (e.g., Andreasen, 2006). 
The review provides examples of positive outcomes from rational economic models 
(cognitive models), behavioural models (cognitive models), emotional models (affective 
models), sociocultural ecological models, buying or consumer behaviour decision 
models and social change models in social marketing. 
Nevertheless, the same criticisms are found because experts in the area of health 
and obesity explain that traditional health promotion and social marketing campaigns 
continue to be informed largely by the rational approach of human behaviour. This 
assumes that people make choices that reflect their true preferences subject to their 
available resources (time, information, prices of goods and labour; Luoto & Carman, 
2014).  
The core issue is that the notion of self-regulatory attitudes has failed, as 
campaigns and interventions using it do not engage (in a time sustainable manner) 
people with health-related behaviours (Hagger, Wood, Stiff, & Chatzisarantis, 2009; 
Moodie et al., 2013). In many instances, these self-regulatory and attitudes focus 
attempts have fallen short or have only been modestly effective at changing the 
conducts in relation to obesity and NCDs (Jeffery, Pirie, Rosenthal, Gerber, & Murray, 
1982; Swinburn et al., 2011; WHO, 2008).  
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For example, in Europe, Germany and England have taken action and adopted 
policies for preventing food-related disorders, such as obesity, but their campaigns do 
not appear to be effective (Font, Hernández-Quevedo, McDonald, & Variyam, 2013; 
McCarthy, Cluzel, Dressel, & Newton, 2013). This situation has seriously impacted the 
perception of the effectiveness of the social marketing discipline and its Australian 
campaigns (see Stark, 2012 and Hojjat, 2015). 
Critics of unsuccessful public health campaigns and approaches have identified 
the key premise of those campaigns as being based on the ‘rational consumer’ ideology 
and associated expectations of personal responsibility and self-discipline (Wymer, 
2010). Responsibility rests mostly on the individual (Schorb, 2013), and this has 
negatively impacted consumers.  
For instance, Puhl and Heuer (2010) explain that the stigmatisation of obesity is 
pervasive as it damages and threatens core public health values. This is especially so, 
considering that the rates of overweight and obesity are as high as 76% for some groups 
in the US (Puhl & Heuer, 2010). 
This notion of personal responsibility lines up with studies that indicate that 
providing information with the intention of enabling shoppers to consciously make 
informed food decisions have not been effective (Font et al., 2013; Hersey et al., 2013; 
Jeffery et al., 1982). According to Lachat & Tseng, 2013, an extended review of the 
effect of product health information at the point of purchase found that the current 
evidence-based material is too varied and inadequate to determine the effectiveness of 
nutrition information in modifying purchase patterns of foods (Lachat & Tseng, 2013). 
Research from Chandon and Wansink (2012); Chance, Gorlin and Dhar (2014), 
demonstrates that the issue with this rational and attitudinal approach is that consumers 
choose unhealthy food even when they are aware and informed about the detrimental 
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consequences that this behaviour can have over their health. Therefore, the impact of 
deliberate decision-making upon food intake has been overestimated. The effect of 
nutritional information and health communication strategies is smaller than had been 
believed in generating a sustained effect on behavioural change (Chance et al., 2014; 
Chandon & Wansink, 2010; Chandon & Wansink, 2012; Levitsky & Pacanowski, 
2012). 
Similarly, Marteau et al. (2012) explain that those approaches (using rationality 
of food decisions as the core of their behavioural change models and campaigns) are 
often ineffectual because human behaviour is usually automatic and triggered by 
environmental stimuli. Targeting these non-conscious processes can increase global 
efforts to prevent health-related problems (Marteau et al., 2011; Marteau et al., 2012) 
such as overweight, obesity and NCDs (Moodie et al., 2013). 
Many academics and practitioners have pointed out that a change of approach is 
needed, because current environments prevent consumers’ cognitive decision-making 
and self-regulation (Chance et al., 2014; Cohen, 2008a; Cohen, 2008b; Dijksterhuis et 
al., 2005). This need for a new focus is a noteworthy fact because consumers have 
demonstrated their motivation to change their current diets and weight problems, but, as 
repeatedly demonstrated, motivation or intention does not lead to successful results 
(Kathryn, 2014; The Eating Disorders Foundation of Victoria, 2013).  
For example, according to research conducted by the Australian Health 
Department, Australians collectively spend up to a million dollars a day on new diets 
and technologies of weight control (Kathryn, 2014). Further, new varieties of 
commercialised diet-types have been developed for promoting alternative food choices 
and regimes to combat being overweight: 
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Diet foods and a plethora of slimming products and services have become a 
multibillion-dollar industry in the rich world. For example, prominent packaged 
goods and fast food companies such as Kraft, Frito-Lay, and McDonalds have 
introduced new ‘healthier’ menu choices around the world (Witkowski, 2007, p. 
132). 
However, despite the personal investment of time, willpower and money, these 
diets are generally ineffective because of physical and psychosocial reasons (Eating 
Disorders Foundation of Victoria, 2013). The Eating Disorders Foundation of Victoria 
(2013) provides the following reasons for diet and weight-maintenance failures. 
Physical: 
1. Famine response: when food consumption is substantially reduced, bodies 
respond as in a famine or starvation situation. Therefore, a survival reaction 
of the body is activated to modify the metabolism (the amount of energy 
utilised to preserve corporeal functions). This modification can occur within 
48 hours of the restriction and can generate a decline of 40 % of the 
metabolism. 
2. Leptin: this is a hormone produced by the fat cells of the body in 
proportionate amounts to weight. When body fat declines, so does the leptin 
level. Bodies compensate for this loss in leptin by increasing hunger urges 
and decreasing metabolism, which lessens the proportion at which energy is 
burned. 
Psychosocial: 
1. Rising obesity rates coincide with the growth of the weight-loss industry: a 
marked increase in the size and profitability of the weight-loss industry 
coincides with an upsurge in obesity rates across first world countries. It 
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seems that the more pre-occupied and diet-obsessed the society becomes, the 
more the weight-loss efforts fail, with the evident escalation of obesity 
statistics. However, as yet, there is no solid evidence for this correlation. 
2. Food in social settings: many social occasions and family gatherings, such as 
weddings, going out to dinner, and a barbecue, are often associated with 
food. Therefore, dieters experience feelings of isolation and a loss of support 
because they often avoid social situations and family meal times or food-
related events. 
3. Abstinence leads to bingeing: a person experiences physical and emotional 
deprivation when food intake is constrained. This induces the individual to 
eat, which generally leads to overeating or bingeing. Thus, dieters are likely 
to feel sensations of guilt and failure. This often converts into a challenging 
cycle leading to breakdown. This has devastating effects on self-esteem, and 
social and personal complications. 
These explanations, from the Eating Disorders Foundation of Victoria (2013) are 
supported by several studies (e.g., Crawford, Jeffery & French, 2000; Cordain, 1999; 
Demos, Kelley, & Heatherton, 2011) and show that addressing the problem of obesity 
and being overweight requires more than personal willpower, self-control or regulation, 
and monetary resources.  
Mela’s (2006) research highlights that, beyond informing people about 
unhealthy food risks and motivating them to take personal control, the task relies on 
making substantial changes to food environments. According to Frewer et al (2014), 
models concerned with the processing of messages considering the environment can 
rely on the use of heuristics (e.g., Gigerenzer & Gaissmaier, 2011).  
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Mackenbach et al., (2014); Nilsson & Skinner, (2015); and Stuckler & Nestle, 
(2012), show that a multiplicity of variables affects people’s actions and choices in 
relation to food (e.g., geography, transportation, food accessibility, prices, political 
affairs, genetic expression). Therefore, public health experts (e.g. Jackson et al., 2014) 
accentuate the importance of the interaction of complex influences, such as unconscious 
(low-level) or biological impulses and situational pressures of a sociocultural and 
economic character. 
Considering these factors, recent trends among health experts have been towards 
rearranging the social or physical environment to nudge people (Thaler & Sunstein, 
2009) to make healthier choices and behaviours (Luoto & Carman, 2014). Nevertheless, 
none of these ideas or other specific public health measures and interventions have yet 
been able to reverse the current obesity trend (Swinburn et al., 2011). 
All influences on behaviour (described in the social marketing models and their 
criticisms) are connected to the ways in which humans perceive and react to food. As 
such, they are guided by the human brain, which has evolved in certain ways concerning 
food issues and the environment (e.g., Galef, 1996; Morris, 1967; Saad, 2007).  
This section of the review has disclosed that traditional social marketing 
campaigns may be ineffective when commercial marketing activities work to create an 
environment that may be encouraging and maintaining unhealthy behaviours (Wymer, 
2010). Other models about the human responses and behaviours posit that people also 
act as the result of a rapid intuitive, automatic or unconscious progression of decision-
making (e.g. Gigerenzer & Gaissmaier, 2011).  
Such theories consider conscious and unconscious pathways of decisions; these 
two aspects are involved in the brain dual process models (e.g. Dhar & Gorlin, 2013), 
which are explained in several of the following sections of the review. Therefore, the 
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most relevant points about food choices and the perception of food, in the context of 
environmental factors and the human brain, are reviewed in the next section. 
2.4 The Basics of the Human Brain Processing in Relation to Food 
Choices 
The human mind has been structured to detect elements of the environment and 
respond to them, sometimes in a defensive manner, other times in a habitual way. Thus, 
humans, using sense and memory to choose food rapidly, segmenting between things 
they know and things that are new or have never before been encountered. As explained 
in numerous research disciplines, humans’ memory-function collects, stores and recalls 
the features to which it has been exposed via the senses, and registers important 
experiences and cues (e.g., Craik & Tulving, 1975; Hill, 2003; Martin, 2008; Schwartz, 
Baldo, Graves, & Brugger, 2003). 
The human memory can be seen as a network of linked concepts or elements, 
which play an important role in the routine of food choices. It includes fragments or 
abstract symbols stored throughout the brain; they are also conceptualised as threads 
connected by nodes, or linking points, which help to generate a whole representation of 
reality via the human perception process (Barsalou, 1999; Carter, 2009). 
A part of the brain that plays an important role in food choice is the limbic 
system, which helps with the effective distinction between the known and the unknown 
factors of different environments (Carter, 2009; Kensinger & Schacter, 2006). This part 
of the brain is associated with some survival functions, since it can process information 
and activate behaviour without conscious thinking (Hill, 2003; Schwartz et al., 2003). 
Therefore, it serves as a quick novelty detector of potential threats to human safety 
(Johnston, Hawley, & Elliott, 1991). For example, humans react automatically to an 
unusual colour or smell in food, or strange sounds in the environment. 
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This defensive system has helped humans to react and behave without using 
time-consuming conscious elaboration about any important situation they face. Hence, 
auto-reactive responses were the primal system of behavioural responses in numerous 
animals, and they remain a part of today’s human experiences (Hill, 2003). This means 
that, eventually, some food practices were turned into fixed patterns of unconscious or 
semiconscious reactions to food stimuli (probably habitually), whereas other actions 
required attention and conscious thought to resolve problems (Hill 2003; Martin, 2008; 
Schwartz et al., 2003). 
For instance, research on apes has shown that they follow certain cues to 
identify suitable foods: apes choose nutritious food items by checking on a fruit’s light 
reflection and specific colours of baby leaves (Dominy, Lucas, Osorio, & Yamashita, 
2001). These predispositions can be described as a pre-programmed way to react rapidly 
to particular stimuli to prevent the penalties of missing opportunities by wasting time 
and effort in obtaining food (e.g., Hill, 2003; Martin, 2008; Pinero de Plaza & Taghian, 
2013; Schwartz et al., 2003).  
Therefore, the biological environment may determine patterns of food 
availability and, over time, provide selective pressures that contour the sensory-affective 
responses to stimuli, making them adaptive to surroundings (Galef, 1996). For instance, 
direct experience and interaction with conspecifics of food that have been eaten affect 
current and future food choices. These multiple influences can bias food selection by 
individuals in either adaptive or maladaptive directions, depending on the characteristics 
of the environment in which feeding and learning occurs (Galef, 1996). This idea is the 
foundation to understanding self-awareness and today’s food choices, as described in 
the following section. 
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2.5 Semiconscious Choices of Food 
Across the past 2 million years, to avoid energy exertion, humans became 
biologically and environmentally adapted to react and choose their foods quickly 
because eating is a biological rewarding activity. Therefore, sensory cues are directed to 
a part of the brain (the amygdala) for rapid assessment and bodily reactions to the 
stimuli (Carter, 2009). This befalls before any conscious thought could cross their 
minds (Barrett, 2010; Carrera-Bastos et al., 2011; Carter, 2009; Cordain, 1999; Cordain 
et al., 2005).  
Conscious thinking mostly involves capacities used when novel situations or 
changes of conditions do not allow for automatic responses (Schneider & Chein, 2003; 
Schneider & Shiffrin, 1977). This means that rationality is used when a new problem or 
an unknown circumstance appears, because the conscious brain can create inventive 
techniques or tactics for responding to new or highly unfamiliar circumstances and 
important challenges (Schneider & Chein, 2003).  
However, today’s decisions in relation to food are often taken under familiar 
environments, in which cues of foods and emotions are already associated with eating 
responses. These associations allow bypassing of the rational mind due to the familiarity 
of circumstances and food products (Barrett, 2010; Johnston, Hawley & Elliott, 1991; 
Schneider, & Chein, 2003; Schneider & Shiffrin, 1977). 
Notwithstanding these circumstances in which the rational mind is bypassed, 
many people believe that they always have absolute control over their own actions 
because of their ‘sense of agency’. This is an awareness that gives them a 
comprehension of what they are as individuals (agents), so that they can anticipate 
intentions of other agents (Carter, 2009).  
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The biological function of agency is to separate the person’s own actions from 
those induced by the environment, including other living creatures (other agents) 
(Carter, 2009; Jeannerod, 2003; Jeannerod, 2004). However, this ‘sense of agency’ is 
what creates the impression that the conscious mind is always governing what the 
person does. Nevertheless, it is accepted that this self-awareness (conscious mind) is a 
relatively recent addition of the evolution process of the human brain (Carter, 2009; 
Cohen, 1987).  
This means that, even where people consider their behaviours as deliberate and 
conscious responses, humans mostly respond instinctively to food stimuli, especially 
when food choices are known and familiar to them. They do not need high involvement 
of their rational mind to choose their meals in familiar conditions (Carter, 2009; 
Jeannerod, 2003; Jeannerod, 2004; Woodside, 2006). Therefore, any food cue can 
appeal to basic forms of the brain’s functioning where rationality can become easily 
depressed or ignored, unless there is a challenging situation that requires alertness and 
serious attention.  
Consequently, it is widely accepted that cues can activate or trigger behavioural 
responses that work automatically. This does not mean that consumers do not know 
what they are doing; it means that their response is instinctual and as such can be 
unconsciously driven—or, as termed in this study, semiconsciously driven (see Daprati 
et al., 1997; Jeannerod, 2003; Jeannerod, 2004; Martin & Morich, 2011; Watson et al., 
2014). 
Accordingly, semiconscious decision processing can be understood as an 
interaction of the two brain pathways (conscious and unconscious) where decisions can 
be taken or not, with some level of awareness about the action but without the full 
conscious control of the person making the decision (Bargh, 1994). This type of 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    41 
response to environmental cues may be consistent with terms such as semiautomatic, 
automatic, autopilot, semi-rational, heuristic, peripheral, and bottom-up decision 
processing. 
The rationale behind this idea is that unconscious and conscious brain 
processing are not always seen as mutually exclusive, even when pictured as opposite to 
each other (e.g., Bargh, 1994; Shapiro & Krishnan, 2001). The unconscious decision 
type is seen as fast, parallel, peripheral, automatic, effortless, associative, emotionally 
charged, reactive, unintentional, and difficult to control or modify (Kahneman, 2003; 
Kahneman, 2011). It is also known as implicit, which refers to an unconscious set of 
autonomous behaviours (ancient in evolutionary terms) shared with other animals 
(Evans & Stanovich, 2013).  
The conscious decision type is slower, sequential, effortful, active, intentional, 
more likely to be deliberately monitored and, therefore, intentionally controlled 
(Kahneman, 2003; Kahneman, 2011). It is also called the explicit system, as it involves 
a type of behaviour coerced by the capacity of the working memory. It is a new 
developed component of the brain (in evolutionary terms), which is circumscribed to the 
human species. It is about the rational mind and reason (Evans & Stanovich, 2013). 
Some definitions frequently used in psychology echo the notion that the brain 
works in both of these ways (Dhar & Gorlin, 2013). For example, Corsini and Wedding 
(2011) elaborate concepts that help to theoretically segment the pathways, functions and 
interactions of the brain in this way (Corsini & Wedding, 2011), as follows: 
 Consciousness: theories about consciousness refer to being aware of what one is 
doing (Corsini & Wedding, 2011). For example, if a person is reading, they are 
conscious of what they are reading and are aware of their impressions about the 
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content and where they are at the time. Therefore, the individual is aware of 
what is happening internally and externally. 
 Subconsciousness: theories about subconsciousness denote one-step before 
consciousness; it represents information that can be accessible to the mind once 
the individual directs their attention to it. This information can be recalled and 
maintained in the background of the mind without accessing it directly (Corsini 
& Wedding, 2011). For instance, when cooking a daily meal while talking, the 
person can talk about an important issue and have in their subconscious 
information about the location of the cooking pots, the quantities and ingredients 
needed, etc. The individual who cooks often does not need to think about these 
things, but this information can be brought to consciousness if needed. 
 Unconsciousness: theories about unconsciousness refer to the primitive brain or 
the reptilian mind; it is a type of data that cannot be consciously accessed by the 
individual. It is made of current and inborn information acquired by countless 
experiences from the person (Corsini & Wedding, 2011) and their ancestors (as 
in epigenetic theories; see Spector, 2012). 
Accordingly, the rational analysis taken by the conscious pathway implies an 
effortful examination to make conscious ‘probabilistic assumptions’ about the 
circumstances and elements involved in food decisions (Chance et al., 2014). This 
conscious part of the human brain is estimated to function and guide consumers’ 
behaviours only about 5% of the time (Cohen, 2008a; Cohen, 2008b; Martin, 2008), as 
conscious decisions require more energy and people are frequently biased to the 
unconscious pathway (Evans & Stanovich, 2013). 
Normally, food decisions, such as grocery purchases, are biased towards 
automatic processing, as they are repeated actions that people have previously made and 
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learned (most people consume food several times during the day). Individuals are 
constantly reminded about food choices by environmental cues (like marketing) and 
eating circumstances (Martin & Morich, 2011).  
For instance, [marketing researchers report that] more than three-quarters of 
global respondents (76%) eat snacks often or sometimes to satisfy their hunger 
between meals or to satisfy a craving, but fewer (45%) global respondents 
consume snacks as a meal alternative—52% for breakfast, 43% for lunch and 
40% for dinner. Middle East/Africa (58%) and Latin America (55%) 
respondents exceed the global average for eating snacks as a replacement meal 
(Neilsen, 2014, p.11).  
The literature indicates that the unconscious part of the human brain is estimated 
to guide consumers’ behaviours at least 95% of the time (Cohen, 2008a; Cohen, 2008b; 
Martin, 2008). Therefore, this progression of taking one brain processing path or the 
other is dependent on many factors. For example, deciding about immediate satisfaction 
or a future benefit charges the brain by taking its energy and time, resources that would 
not be depleted if the unconscious pathway was used (like the primal way to obtain an 
immediate solution; Chance et al., 2014; Martin & Morich, 2011).  
Cohen (2008b) reviews 10 possible neurophysiological pathways, which, in 
conjunction with unprecedented increases in food availability and food marketing, may 
explain how and why people consume food without their full behavioural awareness or 
control: 
1) Physiological reflexive response to food and images of food; 2) Inborn 
preferences for sugar and fat; 3) Hardwired survival strategies, including 
foraging behaviours in response to food variety and novelty without awareness; 
4) Inability to judge volume or calories either through visual perception or 
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through internal signals of satiety; 5) Natural tendency to conserve energy; 6) 
Mirror neurons that lead people to mimic the behaviour of other humans, often 
without awareness; 7) Automatic stereotype activation; 8) Conditioned 
responses that result in desire for food when confronted with food-related cues; 
9) Automatic responses to priming; and 10) Limited cognitive capacity and self-
regulatory control. (Cohen, 2008b, pp. 1768–1769). 
Cohen’s (2008b) review supports the position that today’s environments favour 
highly palatable food and possibly cause addiction-like responses in brain reward 
circuits (e.g., Stice, Yokum, & Bohon, 2010). Therefore, the environment is propelling 
compulsive eating responses via hedonic mechanisms (Johnson & Kenny, 2010; 
Watson, Wiers, Hommel, & de Wit, 2014). This is better understood after knowing the 
basics about habitual behaviours. 
2.6 Habits 
A habit is the behavioural result of a resilient memory association between a 
trigger and a specific type of behaviour. It is a rapid automatic reaction sometimes 
developed from repetition learning of associations between conditions, such as the time, 
emotion and a subsequent behaviour (Verplanken & Aarts, 1999; Verplanken, Myrbakk, 
& Rudi, 2005; Wood & Neal, 2009).  
Paraphrasing Wood and Neal (2007), a common habitual reaction is observed in 
the individual who purchases a newspaper and cup of coffee every morning. Initially, 
that action can be guided by the goal of acquiring information from the newspaper, but 
eventually cognitive reasoning about that goal is less and less necessary. This is because 
the action of purchasing a newspaper, when repeated overtime, becomes integrated with 
morning coffee-purchase.  
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Consequently, the behaviours of food choice and information seeking, or parts 
of it, can be triggered by relevant cues. For instance, the sight of a barista, the aroma of 
coffee, or viewing a newspaper (Wood & Neal, 2007). When a memory association is 
robust between stimulus and behaviour, different reactions to the same stimulus and 
setting is highly unlikely. This is because the person responds with the most rehearsed 
brain connection that he or she has used in relation to that cue or trigger (Barrett, 2010; 
Cohen, 2008a; Cohen, 2008b; Rhodes et al., 2010; Ståhlberg & Maila, 2012).  
For example, when buyers acquire something repeatedly, eventually this action 
becomes a habitual behaviour. This repeated behaviour, actioned without much thinking 
effort, is termed ‘autopilot’ shopping mode (Sorensen, 2009; Ståhlberg & Maila, 2012). 
This mode is a path taken by the brain without thinking: at the beginning, it can be 
about following a series of steps consciously, but, afterwards, efficiency and speed 
increase and the absence of thoughts is imperative (Sorensen, 2009). For instance: 
…even though it’s happening automatically. When washing our face each day, 
getting an espresso on the way to work, or cleaning our glasses, it’s because at 
some point in the past we consciously decided (or someone decided for us) that 
these things were worthwhile activities, so we kept repeating them until they 
were automatic. This probably goes for many habits: although we perform them 
without bringing the intention to consciousness. (Dean, 2012, pp. 23–24) 
This may explain why most people fail in their attempts to change their food 
routines and habits. Rather than a lack of willpower or lack of knowledge, it may be that 
they are within the wrong surroundings, which encourage the repetition of pre-learned 
or induced self-damaging behaviours, despite their awareness or best intentions to act 
differently (Alexander, 2008; Barrett, 2010; Betsch & Haberstroh, 2014; Cohen, 2008a; 
Cohen, 2008b; Neal, Wood, & Quinn, 2006; Woodside, 2006).  
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This absence of self-awareness has been associated with the concept of 
autopilot, which has been discussed academically in psychology. For example, Vargas 
& Oh (2008) refer to it as an action executed without full awareness. Two examples 
provide further clarification: 
1. People can park their car in their own driveway without even remembering 
the last couple of kilometres they travelled and the action of parking the car 
(Vargas & Oh, 2008). 
2. Humans have the ability to conduct complicated routines without 
consciously thinking about them, for example, riding a bicycle (which 
involves balancing, pedalling, steering, breathing and calculating distances). 
This is a behaviour executed without awareness (Vargas & Oh, 2008). 
Nevertheless, not all semiconscious actions are controlled by habits. According 
to Gardner (2015), a habit is a process in which a stimulus causes an impulse to 
perform. This impulse to react may be in competition or combination with other 
impulses coming from other sources. Therefore, different types of ‘habitual behaviour’ 
depend on the way that they are initiated: 
1. Habitually initiated but consciously performed: for example, eating 
unhealthy snacks at the movie theatre is a behaviour that can be executed 
because it is part of the routine of watching a movie; but, when doing it; the 
person knows that it will not help them to decrease their weight. 
2. Consciously initiated but habitually performed: a person consciously decides 
that whenever they are at the cinema they will eat ice cream; then, every 
time they go to the movie theatre, they purchase and eat ice cream without 
reconsidering that decision. 
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3. Habitually initiated and habitually performed: the person eats corn pops 
without thinking about it, because this is what they normally do when going 
to the movie theatre. 
Therefore, the ‘habitual system’ is the process that controls automatic 
instrumental actions that are triggered by the environmental stimuli, from the context in 
which they have been learned (Rangel, Camerer & Montague, 2008). In contrast, the 
‘goal-directed system’ is the one that consists of learning about the association between 
the behaviour and a rewarding result (Stice et al., 2010). This second system can 
become habitual if repeated sufficiently, over time (Rangel et al., 2008). 
An important difference between these two systems is that it is extremely 
difficult to override the habitual system using techniques that highlight the negative 
aspects of a particular food through overconsumption or via associating that food with 
unpleasant sensations (Kessler, 2010). However, the goal-directed systems respond to 
these techniques of disruption. This is because habit learning may be mediated 
separately from goal-directed learning as per experimental studies with humans show 
(e.g. Tricomi, Balleine, & O’Doherty, 2009). 
Semiconscious habits are more difficult to disrupt because the environment 
triggers people’s reward-seeking responses. Experimental studies with functional 
magnetic resonance imaging (fMRI) have found that adolescents suffering from excess 
weight, compared to normal weight controls, have different approaches to decision-
making as a function of their weight condition (Delgado‐Rico et al., 2013). They 
demonstrate different patterns of brain activation when they face the risk associated 
with reward-related decisions and when they evaluate the rewards obtained by those 
decisions (Delgado‐Rico, Soriano‐Mas, Verdejo‐Román, Río‐Valle, & Verdejo‐García, 
2013). 
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This information is of concern because 60% of people across several developing 
and developed countries can be characterised as overweight or obese (Alexandratos & 
Bruinsma, 2012; WHO, 2014). Therefore, a vast majority of people may be poorly 
equipped to face the current food environments, as their reward system can be altered 
for evaluating the risk of consuming an unsuitable diet (Delgado‐Rico et al., 2013). 
Their weight conditions may already be taking a chronic course that is resistant to 
treatment (Stice et al., 2010). 
Evidence indicates that environmentally triggered behaviours are highly 
resistant to change and very difficult to control (Johnson & Kenny, 2010; Rhodes, de 
Bruijn, & Matheson, 2010). Researches indicate that a habit system can also be learned 
from observing the outcomes of actions not taken by the observer, as opposed to only 
being able to learn from direct experience; this is called 'fictive learning' (Rangel et al., 
2008) and maybe connected to the way in which people learn from different media.  
Clinical research indicates that most overeating is cued via emotions and 
contexts (Jansen, 2010). Therefore, cognitive experiments have moved the focus from 
the study of rational choices into the field of habits, as these patterns drive almost all 
food choice decisions (Chandon, 2012; Martin, 2008). Consequently, according to 
Wood and Neal (2007), responding to food triggers automatically can occur in different 
ways. For instance, a reactive response to a cue can be something that: 
1. A person decides unexpectedly without any apparent premeditated goal. 
2. It can be the result of actions that people practice frequently. 
3. Alternatively, it can be just a response to some past intended goals that is 
activated because of the matching circumstances (Wood & Neal, 2007). 
As previously cited, most research via experimentation, observation and 
experience has shown that food decisions are largely a function of habits, rather than of 
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a conscious plan. Neal, Wood and Quinn (2006) explain that interventions to transform 
habits might involve control of triggers, exposure to them and cue substitution.  
These researchers further clarify that effective disruptions to certain behaviours 
should show the value of controlling past performance together with a novel context to 
generate behavioural change (Neal et al., 2006). This is because habit responses are 
often triggered within the same stable environment in which the habitual behaviour is 
normally carried out.  
Therefore, this habitual context may automatically activate consumers’ 
responses and overrule good intentions (Gardner, 2015). Habitual performance affects a 
person’s judgement of their behaviour, as ‘people observe and make inferences about 
why they are repeating a behaviour. These judgements provide people with post hoc 
justifications for their habits. Often, habits feel as though they are motivated by personal 
goals’ (Wood & Neal, 2009, p. 589). 
This section has shown the basics of human brain processing and how several 
food decisions can be considered semiconsciously driven or habitually driven (e.g., 
Hodgson, 2010). A broad range of factors influence consumers’ eating habits.  For 
example, individual genetic predispositions, biological and developmental 
characteristics, as well as the social environment, through relations with peers, friends 
and family members (both inside and outside the home). These things help to determine 
meal constitution and when meals occur (Reeve, 2015). 
Therefore, eating habits and preferences are also shaped by the social 
environment which regulates lifetime trends of consumption habits (Reeve, 2015).  
Consumers’ food choices depend on broad socioeconomic and cultural factors that 
create obesogenic environments (Adler & Stewart, 2010). Such factors include variables 
like modernisation, urbanisation and associated changes in eating habits and modern 
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activities. For example, the increasing number of parents in the workforce, accompanied 
by a decline in time spent in food preparation (Reeve, 2015). This background is 
important to understanding the concepts presented in the next section, which refers to 
how environments can affect consumers’ behaviours. 
2.7 Obesogenic Environments and Consumer Food Choices 
Unhealthy diets and sedentary activities are the top factors associated to obesity, 
however, food behaviours and choice are framed by several situations beyond 
consumers’ personal responsibility (Swinburn et al., 2011; Swinburn et al., 2013). 
Factors like geography, culture, religion, epigenetic mechanisms, the economy and 
politics can affect choices and behaviours in relation to food and health (e.g., Hong & 
Wang, 2012; Spector, 2012; Stuckler & Nestle, 2012; Waterland, 2015). 
Unlike in the rational obesity model, the individual is not maximizing utility … 
[T]he decision-making outcome will be determined to a great extent by the 
relative strength of the internal and external factors. If the negative external 
factors (environment) get stronger over time, as they apparently were during the 
last three decades, without any significant changes in the internal factors, this 
would indicate a rising level of obesity as has been observed. (Hojjat, 2015, p. 
93). 
Therefore, food consumption routines are also inherent to sociocultural, 
community and personal life influences. These factors are very powerful because 
humans’ living conditions have always been shaped by dietary patterns (Betsch & 
Haberstroh, 2014; Stuckler & Nestle, 2012). For instance, in the past, from a nutritional 
standpoint, many types of long-established dietary patterns were seldom ideal, but at 
least they were linked to low rates of obesity (Monteiro & Cannon, 2012).  
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However, substantive changes in human diet occurred between 1960 and the end 
of the 1970s: an increment of food energy production and supply augmented the energy 
consumption around some places in the world (Monteiro & Cannon, 2012). In general, 
these economic developments are associated with changes in global food systems, 
including decreasing the time and the cost of food production. Because of these 
changes, obesity and other serious chronic diseases have been experienced on a wide 
scale (Monteiro & Cannon, 2012; Swinburn et al., 2011; WHO, 2015a).  
For example, progress in aggressive agriculture, food processing and production 
investments has been associated with the prominence of unhealthy diets (Reeves, 2015; 
Monteiro & Cannon, 2012). In particular, energy imbalances (Swinburn et al., 2011) 
and NCDs are connected to the massive production of unhealthy foods items like grains, 
dairy and high-calorie processed foods (Bressan & Kramer, 2016; Moodie et al., 2013; 
Cordain, 1999).  
Thus, it has been suggested that human minds, metabolisms and genetics have 
not been able to adapt completely to the foods that have become available after the 
industrial development of agriculture and food processing (Bressan & Kramer, 2016; 
Cordain, 1999; Davis, 2011; Diamond, 1987; Monteiro & Cannon, 2012; Wahls & 
Adamson, 2014). Several factors of modern human behaviour and illness are connected 
to these new economic conditions, as some post-agricultural food items (from 
agricultural sciences: processed and ultra-processed products) are abundant and 
inexpensive.  
Such products have become the means of sustaining large numbers of people 
(Bressan & Kramer, 2016; Cordain, 1999; Diamond, 1987). Unhealthy food products 
produced from carbohydrate-rich starches, such as wheat and maize, are easily shaped 
into ingredients and widely accessible to consumers, which has made possible the 
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worldwide expansions of human populations and cultural and technological 
accomplishments (Cordain, 1999).  
Nonetheless, even when these food types are economically attractive, they are 
inadequate for sustaining optimal health, because they can generate problems like celiac 
disease and autoimmune diseases (Bressan & Kramer, 2016; Cordain, 1999; Cordain et 
al., 2005; Davis, 2011; Fasano, Sapone, Zevallos, & Schuppan, 2015; Fasano & Shea-
Donohue, 2005; Lerner & Matthias, 2015; Vojdani, 2014a; Vojdani, 2014b; Perlmutter 
& Loberg, 2013; Wahls & Adamson, 2014).  
New research is demonstrating that a diet (which is contrary to most health-food 
pyramids, e.g. Davis, 2011; Hoffer, 2015; Wahls & Adamson, 2014) can modulate the 
progression of inflammatory diseases and autoimmunity (Bressan & Kramer, 2016; 
Richards et al 2016). The hunter-gatherer diet and lifestyle are the milieu for which 
modern humans are inherently adapted. Even though, it is neither practical nor even 
conceivable to reproduce such living conditions today, but the general characteristics of 
a pre-industrialised alimentation may well serve as a model to design and test effective 
interventions to reduce the incidence of degenerative diseases (Haq & Amin, 2011). 
Yet, effective interventions should ponder several socioeconomic matters that 
underlie the difficulty of taking personal responsibility and following healthy diets 
(Adler & Stewart, 2010; Roberto et al., 2015). Current agricultural investments may be 
supporting the availability of these types of processed and ultra-processed products 
(Bouis, 2000; Bouis, Eozenou, & Rahman, 2011; Diamond, 1987). For instance, 
according to Herforth and Ahmed (2015), a large proportion of commercially produced 
cereals and soybeans are investments that do not contribute to public health.  
Herforth and Ahmed (2015) argue this on the basis that, according to current 
food production trends, it is theoretically possible for all people to consume enough 
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calories to be alive, but it is not possible for everyone to consume nutritious diets, as 
there is a lack of fruits and vegetables and other products needed to avoid a global 
homogenisation of unhealthy diets.  
Healthy food products are not equally accessible (Bouis, 2000; Bouis et al., 
2011; Herforth & Ahmed, 2015). Australian studies show that poorer suburbs have 
much higher concentrations of fast food outlets than more affluent areas (Reidpath, 
Burns, Garrard, Mahoney, & Townsend, 2002). Similar circumstances are seen in North 
America, because between 1990 and 2007, the real price of a 2-litre bottle of Coca Cola 
fell 34.9%, and the real price of a 12-inch pizza (at Pizza Hut) fell 17.2% (according to 
Christian & Rashad, 2009), while the prices of fresh fruits and vegetables rose quicker 
than inflation (Wendt & Todd, 2011; Cawley, 2015). 
Alexander (2008), Cordain (1999), Monteiro and Cannon (2012) and Jackson et 
al. (2014) are examples of studies indicating that the economic development in some 
sectors can be seen, in certain circumstances, as a macro driver of health-detrimental 
behaviours because the spread of population has generated changes in social and 
economic conditions that coincide with increases in overweight and obesity. Within the 
new food environments, social pressures coming from social groups, family, friends and 
peers are strong influences that create and co-form social norms or cultural constraints 
for individual behaviour (Cialdini & Goldstein, 2004). 
An example of the previous argument is observed with discounts, food 
placements and price promotions that present packaged deals, such as ‘two-for-one’ and 
‘free refills’. Already-appealing food may then be perceived as low-cost, high-value and 
‘good for you’; these manipulations facilitate the giving of treats (ultra-processed 
products) to children from parents and grandparents, so that everyone feels rewarded 
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and pleased, or pushed to offer or consume these items (Brownell & Horgen, 2004; 
Chester & Montgomery, 2007; Eric, 2002; Jackson et al., 2014). 
Therefore, people engage daily with ruling mechanisms that govern their living 
spaces: home, work places, schools, restaurants, cinemas, hospitals, supermarkets and 
many other locations. These food localities and occasions are dominated by food 
production, distribution systems, agriculture policies, economic measures, social and 
marketing factors (e.g., Bouis, 2000; Bouis et al., 2011; Cohen, 2015; Diamond,1987; 
Glanz & Mullis, 1988; Nestle, 2013; Story et al., 2008; Stuckler & Nestle, 2012). 
Several theories concerning the study of healthful behaviours address the 
complexities of these ruling mechanisms within environments, and consider the 
different layers of the problem. One theory applicable to understanding eating 
behaviours is the ecological model of human development proposed by Urie 
Bronfenbrenner (1979).  
Bornfenbrenner (1979) proposes three levels of environmental influences: (a) 
‘microsystem’—interactions among family members and work, affinity groups, (b) 
‘mesosystem’—physical, family, school and work settings, and (c) ‘exosystem’—the 
larger social system of economics, culture and politics, (d) ‘macrosystem’ —the actual 
culture of an individual, his/her socioeconomic status, ethnicity, geographic location, 
(d) ‘Chronosystem’ —the transitions and shifts in the person's lifespan. These structures 
represent a nested progression, according to the mentioned levels, that influences human 
behaviour (Bronfenbrenner, 1979). 
Based on this type of thinking, from 1971 to 2003, Christakis and Fowler (2007) 
assessed a densely interconnected social network of 12,067 people. Their longitudinal 
statistical study examined whether weight gain in one person was associated with 
weight gain in his or her friends, siblings, spouse or neighbours. They found that 
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humans’ perceptions of their own risk of illness may depend, in part, on the people 
around them, as obesity seems to spread in social networks contingent on the nature of 
social ties (Christakis & Fowler, 2007). Social marketers have similar results in relation 
to food environments designed to measure aspects of support for healthy eating (e.g. 
Carins & Rundle-Thiele, 2014b). 
Therefore, in post-industrial society, a combination of human evolution and 
economic progress is promoting unhealthy diets and overeating, and is prompting 
overweight and obesity (Brownell & Horgen, 2004; Chandon, 2013; Cohen, 1987; de 
Graaf, 2006; Eric, 2002; Mackenbach et al., 2016; Martanne, JoAnn, & Edward, 2005; 
Nestle, 2013; Swinburn et al., 2011). For instance, machines and computers accelerate 
food processing and marketing systems, thereby fast-tracking the consumption rates of 
unhealthy food, as industrial, mass-produced and widely distributed products are 
attractively disseminated and ingeniously presented and promoted for global 
consumption (de Graaf, 2006). 
The global food market (big food) is considered a machinery of health 
deterioration (Reeves, 2015). This is because ‘big food’ is composed of a handful of 
large multinational agribusinesses, food manufacturers and retailers with highly 
concentrated market power (Monteiro & Cannon, 2012).  In 2011, the top ten packaged 
food companies accounted for 15.2% of global packaged food sales.  The top ten global 
soft drink companies accounted for 53.3% of total drink sales, with Coca-Cola, PepsiCo 
and Nestlé totalling 40% of sales between them (Reeves, 2015). 
 ‘Big food’ engages in a cluster of practices that promote poor nutrition, rising 
rates of obesity. ‘Big food’ develops processed and ultra-processed products and 
promotes them ‘upsizing’ fast foods meals; it sells unhealthy products at low prices and 
prevaricates and blocks effective public health interventions. ‘Big food’ penetrates 
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emerging markets, and aggressively markets unhealthy foods and beverages (Monteiro 
& Cannon, 2012; Reeves, 2015). Thus, public health advocates regard ‘big food’ as a 
key vector in the ‘industrial epidemic’ of non-communicable disease. (Reeves, 2015) 
The characteristics of obesogenic environments and unhealthy foods—intense 
tastiness and designed food products, omnipresence and aggressive marketing—make 
the reduced consumption of unhealthy food unlikely (Moodie et al., 2013).  Policy 
makers ponder that this obesogenity phenomenon can be thought of as an example of 
market failure (a negative externality), where the food industry externalises the costs of 
producing unhealthy food products onto wider society (Reeve, 2015). 
This ‘negative externality’ challenges the conception of obesogenity as an 
individual problem; and from a risk-based approach, provides grounds for making food 
companies take responsibility for the true costs associated with production and 
consumption of unhealthy foods and beverages (Reeve, 2015).  Some signposts of such 
costs include the burden on the healthcare system (from obesity-related illnesses) and 
the decreased productivity because of loss of social functioning and wellbeing (Reeve, 
2015). 
Understanding and demonstrating the importance of these new foods and 
systems of production and consumption in relation to consumers’ food choice and 
health is still a nascent research goal (Lytle, 2009), as explained in the following 
section. 
2.8 Measuring Obesogenic Conditions 
The conditions that make people fat or that facilitate obesity are several. For 
instance: decreased sleep, increased consumption of pharmaceuticals, exposure to 
endocrine disruptors, decreased exposure to extreme heat because of air conditioning, 
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increased maternal age at birth, higher rates of reproduction among individuals with a 
genetic predisposition to obesity, viruses and gut microbes (Cawley, 2015).  
The UK government’s Foresight program has denoted the human vulnerability 
to weight gain as a complex web of societal and biological factors. Such web is known 
as ‘the obesity system map’; it presents over 100 variables directly or indirectly 
influencing human’s energy balance and congregates them within 7 cross-cutting 
themes: biology, activity environment, physical activity, societal influences, individual 
psychology, food environment, food consumption (Vandenbroeck, Goossens & 
Clemens, 2007). Foresight map is qualitative mapping exercise where again obesity is 
represented as a complex issue by showing the variables and the interdependencies of a 
systemic problem. 
In general, the complex hypothesis of the causes of obesity states that there is no 
single cause of obesity, and all the items previously listed contribute to the overall 
increase of overweight and obesity and associated health problems (Heber, 2010). Thus, 
understanding the importance of the food environment in relation to food choices, 
dietary quality and chronic disease, and determining several factors associated with food 
choice, are important tasks at the early stages of development (Lytle, 2009).  
Herforth and Ahmed (2015) reviewed some of the current measurements of 
obesogenity; they found that the factors most extensively considered in research about 
this topic are food availability, affordability, convenience and desirability. These 
subjects are studied by analysing factors such as geographic parameters of food 
proximity, density, and variety of foods and outlets; cost of foods relative to an 
individual’s or household’s purchasing power; density and variety of foods within 
restaurant locations; food’s ratings of attractiveness; and other demographic factors, 
such as income and age. 
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Nevertheless, issues associated to semiconscious consumption of foods, which 
can be generalised, are missing in the literature. Systematic reviews of this topic explain 
that most of the investigations looking at obesogenity are methodologically 
compromised because of their restricted definitions and boundaries of the problem 
(Kirkpatrick et al., 2014), and because the complex relations involved are not well-
understood (Mackenbach et al., 2014). Over the last 10 years, research looking at the 
impact of the food environment on diet-related behavioural outcomes indicates that this 
topic is its infancy (Larson & Story, 2009).  
By reviewing these current measures, Herforth and Ahmed (2015) indicate that 
it would be worth developing subjective measures of food availability because previous 
studies (e.g., Giskes, van Lenthe, Brug, Mackenbach, & Turrell, 2007; Inglis, Ball, & 
Crawford, 2008; Zenk et al., 2005) have found that perceptions of the food environment 
are more strongly correlated to food-related behaviours and diet quality than the 
measures presented in their table.  
A systematic investigation of the literature identified 166 self-labelled social 
marketing health interventions, reported in 242 refereed journal articles. Nutrition was 
the most popular topic followed by alcohol prevention, HIV/AIDS, and physical 
activity. A majority of these interventions were dedicated to understand the target 
audience’s characteristics, attitudes, behaviours, and preferred communication channels 
(Truong & Dang, 2017). Yet, the assessment of issues connected to consumers’ 
semiconscious responses to foodstuffs was absent.  
Table 1.1, originally published by Herforth and Ahmed (2015, p. 513), shows examples 
of the type of approaches that the topic has recently received.
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    
Table 1.1 
Measurements of Obesogenic Environments 
Tool Purpose Method for evaluation 
Geographic scale/level of 
analysis References 
INFORMAS food price 
module 
To assess food prices of healthy 
and less healthy foods 
Monitoring of food prices Food markets; international 
use 
Lee et al., 2013 
Nutrition environment 
measures survey for 
stores (NEMS-S) 
To assess the availability, 
affordability and desirability of 
healthy foods in a store in a 
specific geographic area 
Checklist and inventory tool Food stores; has been 
adapted for low-income 
settings 
Glanz et al., 2007 
Composite healthfulness 
scores of food retail 
stores 
To evaluate variety, price, 
quality, promotions, shelf and 
store placement, nutrition 
information and healthier 
alternatives of foods in a store in 
a specific geographic area 
Checklist tool and 
observational analysis 
Food stores Black et al., 2014 
Healthy eating index 
(HEI) 
To assess the conformance of 
available food to federal dietary 
guidelines in the US 
Scoring tool using a market 
basket approach of accordance 
of 10 equally weighted dietary 
components to dietary 
guidelines 
Various scales and uses 
from stores to 
neighbourhoods and 
programs in the US 
Kennedy et al., 
1995 
Healthy eating indicator 
shopping basket 
(HEISB) 
To evaluate accessibility to 
healthy food in conformance to 
standards of the UK Food 
Standards Agency, coupled with 
culturally acceptable foods 
Checklist tool comprised of 35 
items 
Various scales and uses 
from stores to 
neighbourhoods and 
programs in the UK 
Anderson et al., 
2007 
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Tool Purpose Method for evaluation 
Geographic scale/level of 
analysis References 
Consumer price index 
(CPI) for food 
To measure the change in prices 
in a market basket of foods as an 
indicator of changes in retail 
prices 
Calculation of an index based 
on monitored food prices of a 
market basket of foods 
International use USDA Economic 
Research Service, 
2014 
World Food Program 
VAM food price 
monitoring 
To monitor food prices of staple 
crops 
Calculation of an index based 
on monitored food prices for 
basic staples 
International use World Food 
Program, 2014 
Cost of diet tool To calculate the cost of the least 
expensive diet that meets the 
nutritional requirements of 
families using foods available 
locally 
Uses data from Household 
Economy Approach 
assessments coupled with a 
list of locally available 
foodstuffs and prices per 
season, data on food 
composition from FAO and 
individual nutrient 
requirements based on WHO 
recommendations 
Household level for use 
internationally 
Chastre et al., 
2009 
Optifood tool To identify which foods can 
meet nutrient needs at lowest 
cost towards developing 
nutrition education/behaviour 
change strategies 
Linear modelling program Local level for use 
internationally 
– 
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As Table 1.1 reveals, INFORMAS (International Network for Food and 
Obesity/non-communicable diseases Research, Monitoring and Action Support) aims to 
monitor and benchmark the healthiness of food environments globally (Vandevijvere et 
al., 2013). It presents a tool to assess population diet quality, i.e., “dietary share of ultra-
processed products”. This benchmark method is endorsed by the ‘Food and Agriculture 
Organization of the United Nations’ and the ‘Pan American Health Organization’ (FAO 
2015; PAHO 2015). Nevertheless, INFORMAS does not consider people’s 
semiconscious responses to food or any assessment of memory availability of ultra-
processed products. 
As seen in numerous examinations, obesogenity being associated with social-
economic issues, consumers’ intentions and food physical availability, have been well 
explored. However, questions of consumers’ memory availability of unhealthy food and 
its relationships with factors like personal motivations and habitual consumption or 
semiconscious behaviours are unmapped (Marteau et al., 2012). Measuring, monitoring 
or benchmarking food environments globally is a challenge that involves targeting 
affected segments of the population.  
Important methods and results are offered in several investigations to assess 
obesogenity factors and particular groups; nevertheless, they are restricted to exact 
conditions that cannot be generalized. For example, social marketing research 
investigated the military food facilities. These locations were assessed by quantifying 
(physical) food availability; it was found that behaviour change can be better facilitated 
via changes in the surrounding environment (Carins & Rundle-Thiele, 2014b).  
Other studies, revealed that an additional Wal-Mart Supercentre per 100,000 
residents increases local BMI by 0.24 units, and increases the risk of obesity by 2.3% 
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(Courtemanche & Carden, 2011). Likewise, the study of motivation using depth 
interviews to understand food selection has been considered an important measure for 
social marketers (e.g., Carins & Rundle-Thiele, 2013).  
In relation to motivations, nutritional research, such as Steptoe, Pollard & Wardle 
(1995), identify nine factors and their most relevant components underlying consumers’ 
motivations behind food choices, as follows. 
Factor 1—health: 
 contains a lot of vitamins and minerals 
 keeps me healthy 
 is nutritious 
 is high in protein 
 is good for my skin/teeth/hair/nails etc. 
 is high in ﬁbre and roughage. 
 Factor 2—mood: 
 helps me cope with stress 
 helps me cope with life 
 helps me relax 
 keeps me awake/alert 
 cheers me up 
 makes me feel good. 
Factor 3—convenience: 
 is easy to prepare 
 can be cooked very simply 
 takes no time to prepare 
 can be bought in shops close to where I live or work 
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 is easily available in shops and supermarkets. 
Factor 4—sensory appeal 
 smells nice 
 looks nice 
 has a pleasant texture 
 tastes good. 
Factor 5—natural content: 
 contains no additives 
 contains natural ingredients 
 contains no artiﬁcial ingredients 
Factor 6—price: 
 is not expensive 
 is cheap 
 is good value for money. 
Factor 7—weight control: 
 is low in calories 
 helps me control my weight 
 is low in fat. 
Factor 8—familiarity: 
 is what I usually eat 
 is familiar 
 is like the food I ate when I was a child. 
Factor 9—ethical concerns: 
 comes from countries I approve politically 
 has the country of origin clearly marked 
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 is packaged in an environmentally friendly way. 
The factors identified by Steptoe et al. (1995) provide a measurable insight into 
what reasons people think influence their food selection, and these nine factors are 
currently used and recognised to understand motivations of food choices regarding 
health (e.g., Crossley & Nazir, 2015).  
Similar investigations considering subjective measurements of food 
consumption and motivation, conclude that dietary intakes are highly correlated with 
health and disease, and that people with a lower socioeconomic position have poorer 
diets than do those with a higher socioeconomic position. Therefore, people of a lower 
socioeconomic position are more likely to consume diets high in fat and low in 
micronutrient density (e.g., Adler & Stewart, 2010; Kamphuis, de Bekker-Grob, & van 
Lenthe, 2015). 
However, this motivational type of research only seeks to understand food-
related behaviours, without associating people’s intentions with behavioural responses. 
The motivationally conveyed data can have several limitations, as they rely upon self-
reporting (not measurements of behaviours). This allows data-contamination from the 
self-control notion (Hagger et al., 2009), and the tendency to under-reporting things, 
such as weight (for instance, heavier individuals under-report their behaviours and body 
measurements (Cawley, Meyerhoefer, Biener, Hammer, & Wintfeld, 2015). 
Historically, the need for clear, adaptable, easily disseminated measures of the 
food environment is well-defined (Glanz, 2009). As previously explained, in reference 
to health promotion and social marketing, human behaviour concerning food choices is 
usually automatic, triggered by environmental stimuli. Thus, measurements should 
concentrate on the implicit or semiconscious factors of human behaviour (Marteau et 
al., 2012). 
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People’s behaviours do not always match their stated preferences, and diverge in 
predictable ways. For example, although most people report a desire to eat 
healthfully, their repeated failures to act consistently with this preference have 
contributed to an obesity epidemic (Chance et al., 2014, p. 260). 
Considering the calls from Watson et al. (2014), Wagner, Howland and Mann 
(2015) and Hendrikse et al. (2015), the social marketing discipline must incorporate 
new theoretical and measurable models for evaluating obesogenity. These models must 
reflect on the principles of decision-making (Demeritt & Hoff, 2015), which are 
described as: 
1. Most human behaviour is automatic, not deliberative. It is based on what 
effortlessly comes to mind. 
2. Human thinking is socially conditioned. What others are doing and 
expecting of others intimately shapes an individual’s own preferences. 
3. Thinking uses mental models, which are internal representations that 
individuals create to interpret the environment. Examples of mental models 
are categories, identities, default assumptions and automatic responses. For 
example, in the area of agriculture and diet, what people take to be common 
sense may be just some perception shaped by the discourses and promotions 
of narrow political and economic institutions (Bouis, 2000; Bouis et al., 
2011; Diamond, 1987; Demeritt & Hoff, 2015). 
Therefore, only measuring and encouraging motivational and deliberate 
decision-making on food intake may not deliver recommendations that permit sustained 
behavioural change or inform about obesogenity circumstances, because such 
assessments only consider the appropriate use of information and motivation (Chance et 
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al., 2014; Chandon & Wansink, 2010; Chandon & Wansink, 2012; Levitsky & 
Pacanowski, 2012).  
New studies consider consumers’ motivations from an empirical and 
quantifiable perspective (for example, using experimental design, Kamphuis, de 
Bekker-Grob, & van Lenthe, 2015), but they are constricted to specific locations and 
characteristics. Even when they can generate important new insight, like offering the 
interaction of stress and environmental cues in relation to motivational variables or 
considering the affective states of the consumer when choosing (Stojek, Fischer & 
MacKillop, 2015), their research tools cannot be taken to determine generalizable 
markers of obesogenity because their results would not be relevant beyond laboratories 
and purely experimental boundaries of particular groups.  
To date, few—if any—population intervention studies have documented a 
sustained effect on behavioural change after the introduction of nutrition 
information on foods. Providing an evidence base for the effectiveness of 
nutrition labelling on food purchases and consumption is a top priority for public 
health nutrition researchers (Lachat & Tseng, 2013, p. 382). 
However, evidence based studies of FMCG have calculated the differences 
between diverse types of repeat purchases of different products: those driven by 
attitude/motivation, and those ruled by automaticity (triggered by non-brand-related 
contextual cues, such as habits; e.g., Liu-Thompkins & Tam, 2013). These types of 
investigations are important if transferred to health and social research because targeting 
these non-conscious processes, with research tools of massive range, can increase global 
efforts to prevent health-related problems like overweight, obesity and NCDs (Marteau 
et al., 2011; Marteau et al., 2012; Moodie et al., 2013). These ideas and their 
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applicability are discussed in the next section in reference to unhealthy food choices and 
marketing and in the section 2.10. 
2.9 Marketing and the Cues or Triggers of Semiconscious Unhealthy 
Food Choices  
As this review has demonstrated, food has arisen as something that, at least in 
the industrialised economies, humans do not require just for survival: ‘The individual 
does not need food, but feels the need to feed, or do not require newspapers, but feels 
the need of information’ (Stroe, 2015, p. 1). 
Now more than ever, food has been converted into an object of pleasure. For 
instance, according to Mela (2006), ‘liking food’ (pleasure-derived sensory stimulation) 
and ‘wanting food’ (enticement, salience and the motivation to engage in eating) are 
different feelings encouraged by the modification of the environment. ‘Liking’ seems to 
be less complicated than ‘wanting’, because ‘wanting’ food requires: 
1. physiological conditions 
2. anticipated pleasure of eating (acquired mostly from learned associations) 
3. external associations and cues (also largely learned via cognitive ways but 
triggered by unconscious pathways; Mela, 2006). 
Therefore, the feeling of ‘wanting food’ places a renewed emphasis on 
externally cued eating behaviours. This is especially so considering the alterations that 
have taken place in the modern food environments where humans are stimulated by 
marketing communications and modifications of context (Mela, 2006). 
For example, the warm smell of fresh cookies, appealing food packaging, store 
music (Dube, Chebat, & Morris, 1995) and the colourful arrangement of snacks. The 
soft drinks and chocolates observed before entering a movie theatre, or the stimulation 
of all these factors in combination, can affect the types and rates of food considered 
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during buying situations and the perception of eating activities (Chartrand, 2005; Pinero 
de Plaza & Taghian, 2013; Shams, 2013; Spence, Puccinelli, Grewal, & Roggeveen, 
2014). 
Hence, as explained by Cawley (2015), dominant perceptions of the 
environment and associated behaviours indicate: eating is enjoyable and dieting and 
exercise are unpleasant activities. However, almost 50% of Americans are actively 
trying to lose weight and spent approximately $60 billion on diet and weight-loss 
products in 2014 (Marketdata, 2014). Nevertheless, the vast majority of weight-loss 
attempts fail (Hagger et al., 2009). Even among those who initially succeed in losing 
weight, most return to their baseline weight within 3 to 5 years (e.g., Crawford, Jeffery, 
& French, 2000; Jones-Corneille, Stack, & Wadden, 2011).      
Despite consumers’ conscious efforts or their mindful attempts to change their 
diets, the marketing environment is fundamental for stimulating those returns to the 
overweight baseline, since people have been facing new characteristics of food 
selection. Such new controlled, industrialised, mass-produced and marketing-
manipulated food conditions (e.g., Bargh, 2002; Kessler, 2010) have transfigured the 
process of food selection: from a pre-programmed activity of survival into a substantial 
overeating opportunity, which can be seen as a health threat for humanity (Carrera-
Bastos et al., 2011; Chandon, 2012; Cohen, 2008a; Cohen, 2008b; Cordain et al., 1998; 
Quigley & Watts, 2005). 
An example of long-term marketing manipulation is the work of the FMCGs 
industry on packaging and branding; they deploy a conglomerate of elements and cues, 
such as typefaces, colours and graphics, to alter consumers’ responses to their food 
products (e.g., Pinero de Plaza et al., 2012a; Velasco, Salgado-Montejo, Marmolejo-
Ramos, & Spence, 2014; Velasco, Wan, Knoeferle, Zhou, Salgado-Montejo & Spence, 
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2015). These cues are important factors for product visibility and recognition at the 
point of sale (Ampuero & Vila, 2006; Connolly & Davison, 1996; Pieters, Edward, & 
Michel, 1999; Pieters & Warlop, 1999). They are part of the product presentation and 
appeal.  
Cues are influential in generating interest and intention, and promote sales 
(Jarman, 1999; Underwood & Klein, 2002; Underwood, Klein, & Burke, 2001). For 
example: ‘It is useful to have something that identifies the brand, even a thing 
apparently minor or unrelated to product benefits (like McDonalds’ golden arches). This 
has the advantage of making it easier for consumers to notice’ (Romaniuk & Sharp, 
2004a, p. 12).  
Initially, food and its packaging distinctiveness is a matter of visual fluency. 
This suggests that the features of some food products are processed faster and more 
efficiently than other stimuli by the mind of the consumer (e.g., Garcia-Retamero & 
Cokely, 2013). This type of response is, at times, attributed to the prototypical 
characteristics of the packaged good brand (PGB), which refers to the visual design 
representative of a product category and its benefits. It is believed that this type of 
fluency draws consumers’ positive reactions and affects their final choice (e.g. 
Winkielman, Halberstadt, Fazendeiro, & Catty, 2006). 
Therefore, as in Figure 2.1, people would match the cues and elaborate from 
structural descriptions in their memory to apply semantic attributes (meaning) to them, 
such as names, usage, and feelings (Humphreys & Bruce 1989; Humphreys, Price, & 
Riddoch, 1999; Humphreys & Riddoch, 2001; Medway, 2015). However, this mind 
process can be ordered differently, as in top-down and bottom-up processing (Geistfeld, 
Sproles, & Badenhop, 1977; Krishnan, 1991; Krishnan, 2012; Rossiter & Percy, 1987; 
Rutishauser, Walther, Koch, & Perona, 2004; Vieceli & Alpert, 2003). 
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Figure 2.1. Top-down, bottom-up (author’s elaboration).  
The idea of top-down and bottom-up attention and recognition processing 
extends to other levels of understanding recognition and memory processing. For 
example, Vanhuele & Groupe, (1995) explain that memory processing is mostly fed via 
two roots: one is familiarity and the other is retrieval, as in Figure 2.2; in both cases, 
top-down and bottom-up are involved. 
 
Figure 2.2. Food memory processing (author’s elaboration). 
Both paths to food memory processing are meant to contribute independently 
and cumulatively to the process of food perception. The first one (familiarity) helps in 
gaining attention and attraction to the food; it can be activated by a feeling of knowing 
or liking something about the food product and is associated with bottom-up processing 
and the familiar effect (Mandler, 1980; Mandler & Read, 1980; Vanhuele & Groupe, 
1995).  
Mandler (1980) refers to this familiarity as intra-item integration: it is the level 
of integration and the degree to which the elements of the product are assimilated and 
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perceived as coherent (Mandler, 1980; Vanhuele & Groupe, 1995). The inter-item 
elaboration (retrieval) occurs during the act of selecting the food: the consumer stops 
and more consciously thinks about their decision (top-down), remembering and 
recalling the sources for that feeling of familiarity (Mandler, 1980; Vanhuele & Groupe, 
1995). This is represented in Figure 2.3. 
 
Figure 2.3. Familiarity and retrieval (author’s elaboration). 
Mandler (1980) calls it the inter-item elaboration (retrieval), as it denotes the 
deeper involvement of memory and stronger links between the stimuli and other 
happenings in the mind of the consumer; it shows more elaborations and associations 
that facilitate recognition based on retrieval (Mandler, 1980; Vanhuele & Groupe, 
1995). Therefore, familiarity is seen as relatively automatic impression, while recall is 
seen as a phase that requires control by processing and recovering the spatial-temporal 
and inter-item context of the event or thing (Mandler, 1980; Tulving & Fergus, 2000). 
This is illustrated in Figure 2.4. 
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Figure 2.4. Familiarity and recall of food (author’s elaboration). 
Another way to see this process is as per Solso (1996), presented in Figure 2.5. 
This is a cognitive interpretation of bottom-up processing and top-down processing. 
 
Figure 2.5. Cognitive interpretations of bottom-up processing and top-down processing 
(author’s elaboration). 
These theories demonstrate how the food perception processing is a momentary, 
partial and fragmented progression, which can involve both ‘bottom-up’ and ‘top-down’ 
processes (Carter, 2009) for the person to finally arrive at a final food choice. According 
to several investigations, it appears that the food industry knows these characteristics of 
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human perception and manipulates verbal and non-verbal attributes to influence 
consumer intention to purchase (Chandon & Wansink, 2010; Chandon & Wansink, 
2012; Nestle & Ludwig, 2010; Rettie & Brewer, 2000; Watson et al., 2014; Watson, 
Wiers, Hommel, Ridderinkhof & de Wit, 2016).  
The attributes and cues used in marketing can be of two types: Verbal elements 
are literally printed on the package: brand name, manufacturer/seller, country of origin 
and price (Drewnowski & Darmon, 2005a; Drewnowski & Darmon, 2005b). Non-
verbal elements are those referred to as aesthetic characteristics and design elements 
(e.g., Kauppinen, 2004).  
Recognised non-verbal cues include packaging sizes, shapes, materials, patterns, 
typefaces and colours (Kauppinen, 2004). However, Hine (1995) differentiates these 
non-verbal elements in terms of graphics or structural elements: (a) graphics elements 
are colours, typefaces, logos, etc.; (b) structural elements are shapes, sizes and 
materials. 
These two types of food PGB elements (verbal/non-verbal) emphasise the 
concept that food marketing delivers two different complementary triggers of 
behaviour, which can be activated consciously and/or semiconsciously (e.g., Chartrand, 
2005; Dickson & Sawyer, 1990; Jacquier et al., 2012). Therefore, within PGB literature, 
it is widely accepted that visual elements help consumers in cluttered conditions to 
navigate their way through the ‘noise’ of the category (Pieters, Warlop, & Wedel, 2002; 
Young, 2011). 
Van der Lans, Pieters and Wedal (2008) have found that bottom-up elements 
(such as colours) are twice as relevant in determining the speed of brand search as top-
down elements (such as country of origin). Broadly, the food PGB cues, components 
and parts can facilitate food choices (Gofman, Moskowitz, & Mets, 2010).  
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The brand of a PGB is seen as the most relevant factor. Lundberg (2004) 
compares the brand to the name of a person because it identifies the product, generates 
memorability and equity for producers; for these reasons, it also encourages 
repurchasing of the food product. It is a signature, which indicates product quality and 
trustworthiness (Aaker, 1991; Keller, 2003b; Pham & Johar, 1997). 
The relationship of brand and food packaging is substantial, because at the point 
of purchase the branded packaging is seen as a ‘silent salesman’; the PGB by itself 
closes the deal, guaranteeing its buy-ability (Hine, 1995). For example, the food cues 
that marketers utilise are value indicators for buyers who do not have enough 
information or experience, or represent a guide for those who have neither the time nor 
interest to engage in the deep decision-making process (Bellizzi, Crowley, & Hasty, 
1983; Ståhlberg & Maila, 2012; Zeithaml, 1985; Zeithaml, 1988). 
Half-true health claims and other types of conceptual information on food 
packages and branding activities are also affecting the quality and validity of the 
nutritional information available to consumers. Even if consumers mindfully are 
determined to make a healthy choice, the presence of ‘fibre’ and ‘vitamins’ on the 
packages of sugary breakfast cereals (for example) may encourage them to buy the 
product based on the perception that such food is healthy (see Brownell & Koplan, 
2011; Chandon and Wansink, 2012).  
Analogously, reports of marketing research have identified a sector of the 
population as ‘purposeful snackers’ as they: 
Prefer to buy name-brand snacks (51%), and many will only buy snacks that are 
on sale (37%). North Americans have the highest percentage of respondents that 
buy snacks on sale (43%). For sustainably sourced snack ingredients, the highest 
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percentages of respondents live in the Asia-Pacific (68%); for brand-name 
snacks, it’s the Middle East (63%) (Nielsen, 2014, p.13).  
A good illustration of the importance of cues associated to PGB is provided in 
the study of the different cartoon characters connected with shopping for breakfast 
brands (e.g., Garretson & Burton, 2005). They demonstrate how these cues can have a 
powerful influence on youths’ food preferences, choices and intake (e.g. Tu, Yang, & 
Ma, 2015; Vandebosch, Smits, & Huybrechts, 2014).  
Ronald McDonald or Coco the Monkey (used to promote the Coco Pops cereal) 
are relevant branding cues for generating memory recognition and activating 
consumers’ choice. Yet, the products that promote these types of company-owned 
characters are much more likely to have a poor nutrition profile compared to those 
promoted by sportspersons, celebrities and movie tie-ins (Reeve, 2015). 
Nancarrow, Wright and Brace (1998); Watson et al. (2014); Garretson & 
Burton, (2005), demonstrate that these types of branding and packaging techniques are 
attracting consumers and activating their memories with food associated cues that will 
not only bias choice toward a food PGB, but also enhance the vigour of responding 
generally to it (Watson et al. 2014).  Branding cues generate ‘equity-brand’, where 
characters that appeal to consumers help to build recognition and liking of the 
company’s brand and its products. This is the reason for guaranteeing cues’ proprietary 
rights (Reeve, 2015).  
The employment of cues in TV advertising has been identified as contributing to 
the childhood obesity epidemic, since children and adults consume more food when 
exposed to TV. Experiments demonstrate how advertising works by priming automatic 
eating behaviours, influencing far more than brand preference alone (Harris, Bargh, & 
Brownell, 2009). In the case of sporting events, characteristics and emotional cues such 
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as ‘suspense’ have been found to be important initiators of more favourable responses to 
an advertisement appearing immediately after the conclusion of a highly suspenseful 
game (Bee & Madrigal, 2012). 
Emotional cues and other types cues, activate the process of priming automatic 
eating behaviours. This happens as the stimulation of memory is triggered via cue 
exposure to concepts or elements (Cona, Kliegel, & Bisiacchi, 2015; Tal & Wansink, 
2015). Therefore, TV and advertising are seen as agenda-setting tools in relation to 
obesity (Bossy, 2010; Jackson et al., 2014) because commercial campaigns for 
unhealthy foods are maintained constantly, and people will purchase those products as 
their needs and desires arise (Ephron, 1995). 
Desires are connected to emotions and moods. They arise as a temporal response 
to different cues triggered by activities and social situations of the day. Emotions are 
connected to adaptive behaviours like sadness and disgust. In contrast, moods may last 
longer (even months) but can be initiated by things that consumers may not be aware of. 
A study found that flashing emotional ‘disgusting’ images for a very short time made 
those subjected to the images more sensitive to other stimuli of an analogous nature 
afterwards (Carter, 2009). 
According to marketing research by Nielsen (2014), various reasons for 
snacking [consuming unhealthy food] are purely emotional. Sixty-four percent of global 
respondents eat ultra-processed products in the form of snacks to improve their mood, 
53% as a reward and 44% because they are stressed. Merely 38% consume snacks often 
or sometimes to manage their weight.  
Research in Israel found a connection of consumers’ emotions and promotion of 
unhealthy food. Nearly a quarter of advertisements were for food products such as 
candies and sweetened drinks, whereas fruit and vegetables were among the least 
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common products advertised. The most prevalent message in food advertisements was 
based on economically sensible purchases, with a much lower focus on the health 
qualities of the food products (Eyal & Te’eni-Harari, 2016).  
The food advertisements investigated by the Israelis researchers were of very 
short duration and relied on emotional, rather than cognitive, appeal, especially in 
advertisements for low-nutrient foods. Food advertisements featured thin models/actors, 
and these were most often associated with high levels of physical attractiveness, 
promoting the thin ideal. These marketing manipulations are taking a toll upon health 
(Eyal & Te’eni-Harari, 2016).  
North American youth are more prone to suffer from depression and other 
mental illnesses. They are equally facing a growing health crisis due, in part, to poor 
nutrition (estimated at 30% of boys and 40% of girls born in the US). This health crisis 
is connected to marketing and advertising. Many African American and Mexican 
American adolescents in the US between the ages of 12 and 19 are significantly 
overweight and at greater risk of experiencing a variety of serious medical conditions 
(Chester & Montgomery, 2007). 
Harrison and Marske (2005) found that unhealthy snacking dominated (at non-
meal times) 58% of TV programming for USA children. In general, all things that 
stimulate human senses can progressively send messages and cues to affect behaviours. 
Such factors in today’s marketing are: social media, apps, games and even movies 
(Chester & Montgomery, 2007). Studies carried out in the University of Alabama 
(USA) about the influence of different levels of brand placements on brand memory, 
found that product placement in movies influence recognition of the target brand and 
attitudes towards such brand (Yang & Roskos‐Ewoldsen, 2007).  
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Those investigations (experiments) have shown that simple placement of the 
brand within the movie influenced implicit memory and choice. They have clarified that 
the placement of brands can impact on memory responses, but their influence on 
explicit memory may be minimal depending on the level of brand placement within the 
movie (Yang & Roskos‐Ewoldsen, 2007). Therefore, implicit/semiconscious 
measurements are key to understand recognition responses; specially when the 
unhealthy food categories have a recognised dominating placing in media when 
connecting cues with consumers’ memories (Harrison and Marske, 2005).   
An analysis of the prevalence of product placement of foods, beverages and 
restaurant brands in 200 of the top movies (between 1995 and 2005) found that the 
majority of the brand placements were for unhealthy foods. One in four brand 
appearances in those movies were for low quality food, sweets and beverages 
(Sutherland et al., 2012). Food advertising to kids in all media is dominated by 
promotions for the ‘big five’: sugar-sweetened breakfast cereals, soft-drinks, 
confectionery, savoury snacks, and increasingly, promotions for fast-food (Reeve, 
2015).  
According to Sutherland et al. (2012), a large number of product-placements 
target older children and teenagers. One-third of G-rated movies, 58.5% of PG-rated 
movies and 73.2% of PG-13-rated movies featured unhealthy brands appearances. 
Advertising in movie production alone accounts for $28 billion in revenues, $7 billion 
of which is spent on product placement (Sutherland et al., 2012). 
Thus, the food industry spends substantial quantities of money in research and 
advertising to associate unhealthy eating behaviours with positive effects and emotions 
(Connor, 2006; Yang & Roskos‐Ewoldsen, 2007). Food companies spend an enormous 
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amount of money on advertising to children. In 2009, USA businesses spent $1.7 billion 
on advertising to kids between the ages of two and seventeen (Reeve, 2015).   
According to the studies of Kensinger and Corkin (2003), Kensinger and 
Schacter (2006) and Kensinger, Garoff-Eaton and Schacter (2007), positive feelings and 
emotions (Cona et al., 2015) have a powerful impact on memory and can trigger 
conscious and unconscious reactions (Chartrand, 2005). Research indicates that children 
are becoming independent consumers: they influence on families’ food purchasing and 
represent a future adult market.  Food is the third most heavily advertised consumer 
product and the most prevalent marketing category targeting children and youngsters 
(Reeve, 2015).  
Manipulation of cues are also connected to the way in which people respond to 
their social environments (Cialdini & Goldstein, 2004). Obesity risks may be associated 
to cues that reinforced by frequent exposure and cemented within current social 
networks (Chester & Montgomery, 2007; Christakis & Fowler, 2007). By using 
technology, like Facebook, marketers can tap into complex social relationships. This is 
enabling them to pass on branding messages through a chain of hundreds and thousands 
of connected ‘friends’ and acquaintances.  
The concept of the social proof heuristic (which refers to the tendency to adopt 
the option preferred by others) has been demonstrated to be of great relevance in food 
choice and health. For example, different heuristic designed studies demonstrate that 
under certain circumstances, a low level of self-control may actually be used to benefit 
choices for healthy products. This is because the effect on food choice under low self-
control conditions is caused by social proof instead of other influences (Salmon et al., 
2015).  
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Coca Cola encouraged consumers to create and distribute ‘personalised’ 
advertising for their brands. Marketers use such online techniques to enhance their data 
collection and their behavioural tracking abilities of these social networks (Chester & 
Montgomery, 2007). Unhealthy food advertisements employ associations with feelings 
like ‘being cool’, ‘fun’ and ‘happy’ (Connor, 2006; Harrison & Marske, 2005; Reece, 
Rifon, & Rodriguez, 1999).  
Other techniques involve rigorous social acceptance cuing, such as event 
sponsorship. These types of promotions are primarily focused on low-level processing 
and improved memory via exposure (cue) repetition. These behavioural techniques are 
used for propitiating market penetration and sales; and for creating and maintaining a 
‘sporting halo’ which affect upon consumer brand loyalty and the rate of consumption 
of unhealthy food (Bee & Madrigal, 2012; Cornwell & Humphreys, 2013). 
An environment combining the described marketing manipulations with 
negative emotions (considering western society’s stress levels) and concurrent demands 
of energy investments, may overpower or override a consumer’s intentions to make 
several if any conscious decisions. Baumeister, Bratslavsky, Muraven, & Tice (1998) 
and Hagger et al. (2009) found that the explicit or conscious pathways of food selection 
can get depressed, at which point self-control decreases.  
The environment clearly interacts with personal vulnerabilities in problematic 
ways that promote overconsumption of ultra-processed products. Thus, the 
debate that seeks to blame either the environment or the individual is more 
productively reframed by acknowledging that environmental effects that exploit 
individuals’ vulnerabilities can make it difficult for people to make healthier 
decisions. (Roberto et al., 2015, p. 6) 
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It is argued that these environmental conditions and marketing manipulations, 
together with product accessibility, can alter the perceived costs and benefits of using 
and consuming unhealthy foods (Gornall, 2015). For example, at times of grief, food 
works as a comfort to emotional pain (Locher et al., 2005); this may be why fast food 
chains are introducing their franchises even within Australian hospital environments 
(Medew, 2014). 
Experimental studies of social psychology examine the process underlying self-
regulation depletion, and conclude that when depletion is severe, motivation and beliefs 
do not help mitigate the effects of depletion on behaviour (Vohs, Baumeister & 
Schmeichel, 2012). This means that depletion is not simply “in one’s head”, but rather 
is a factual phenomenon. Experiments demonstrated that beliefs about willpower and 
motivation sometimes moderate depletion effects and sometimes do not (Vohs, 
Baumeister & Schmeichel, 2012).   
Vohs, Baumeister & Schmeichel (2012) present studies that determine that 
depletion does lead to a reduced stimuli evaluation (the opposite of mindfulness) when 
it is caused by uncertainty. Feasibly, a consumer is affected in their food consumption 
behaviour in days when they await the results of an important test. The same depletion 
effect is found when people is just recalling past acts of self-regulation. For instance, 
just imagining efficacious self-regulation (of ones’ diet) is depleting; and just imagining 
ineffective self-regulation is also depleting, sometimes more so than thinking about 
successful regulation (Vohs, Baumeister & Schmeichel, 2012). 
Snack food manufacturers inspect their offerings to deliver contemporary 
marketing of food products to appeal to the previously described influential factors of 
consumers’ behaviours: They investigate what drives (prompts o depletes) a consumer 
to choose their products and brands (Cohen, 2008a; Cohen, 2008b; Cummins et al., 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    82 
2009; Cummins & Macintyre, 2006; Diez-Roux, 1998; Glanz, Sallis, Saelens, & Frank, 
2005; Johnson, McPhee, & Birch,1991; Nielsen, 2014; Quigley & Watts, 2005; Martin 
& Morich, 2011) and that is echoing in their success. 
According to Nielsen (2014), sugary sweets, such as chocolate, hard candy and 
gum comprise the biggest sales contribution to the overall snack category in Europe 
($46.5 billion) and the Middle East/Africa ($1.9 billion). Salty snacks contribute more 
than one-fifth of snack sales in North America ($27.7 billion). Refrigerated snacks 
comprise almost one third of snacks in Asia-Pacific ($13.7 billion) and cookies and 
snack cakes take over more than one-fourth of total snacks in Latin America ($8.6 
billion).   
Chester and Montgomery (2007) assert that the key principle guiding the 
mentioned contemporary marketing strategies is the 360 degrees’ strategy of 
touchpoints. This involves engaging with media anywhere/everywhere. The 360 
strategy is designed to take advantage of people’s constant connectivity to technology, 
their multi-tasking behaviours and the fluidity of their media experiences.  
Marketers are not just tapping into these new patterns of constant connectivity 
and consumers’ technological interactions and behaviour, but actively cultivating and 
promoting them for their own purposes by creating synergistic, cross-platform 
campaigns. They seek to ‘drive’ engagement from one medium to another, reaching 
people through multiple ‘touchpoints’ (Chester & Montgomery, 2007). 
Food advertising uses imaginative content that is highly tempting to viewers. 
The use of cues via animation is strongly associated with advertising to children. These 
cues are highly appealing to young people and are entrenched in the content of food 
companies’ websites interfaces. These techniques often include free downloads, 
advergames and music (Reeve, 2015). Additionally, they offer competitions, product 
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placement and premium offers (where people collect a toy or gift free upon purchasing a 
food product). These tactics are designed to promote ‘pester-power’, where children ask 
their parents to purchase products on their behalf (Reeve, 2015). 
The above example illustrates the existence of complex techniques of ‘food 
architecture’ (Johnson et al., 2012) of the environment, where motivating structures 
operate to establish a trend of unhealthy consumption (obesogenic environments; 
Swinburn, Eggar, & Raza, 1999; Swinburn et al., 2011). These circumstances are 
reworking in consumers’ memories the concepts of food adequacy for consumption 
(Rose, 1994; Stuckler & Siegel, 2011; Stuckler & Nestle, 2012; Bernhardt et al., 2015). 
In addition, under these new food environments of design and architectural 
modification to facilitate choice of branded products (Johnson et al., 2012; Francis & 
Stevenson, 2013), macronutrients (carbohydrate, fat, and protein) and new ultra-
processed products mixtures are continuously available and accessible to everyone. 
Patented products of sensory stimuli are created to promote and satisfy people via new 
dimensions of food consumption (e.g., Howes, 2004; Howes, 2005; Philippopoulos-
Mihalopoulos, 2013; Stuckler & Nestle, 2012; Velasco, et al., 2014; Velasco, et al., 
2015).  
These conditions eventually result in overeating, obesity and NCDs (Chandon, 
2012; Cordain et al. 2005; Cordain, Gotshall, Boyd Eaton, & Boyd Eaton, 1998; Francis 
& Stevenson, 2013). Thus, health deterioration is promoted (e.g., Morland, Diez-Roux, 
& Wing, 2006) by a systemic interconnected web (human evolution, politics and 
economic tendencies, chemistry of the brain, learning, memory functions, marketing 
and its cues) that is motivating habitual unhealthy food choices and ultimately resulting 
in food-associated problems and diseases (Allan & Allan, 2013; Cordain, 1999; Cordain 
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et al. 2005; Dominy et al., 2001; Kirk et al., 2010; New, Krasnow, Truxaw, & Gaulin, 
2007; Stuckler & Nestle, 2012; Verplanken & Wood, 2006).  
However, a better understanding of these marketing generated environmental 
influences over people could also be used to affect choices on a range of health issues 
(Amir et al., 2005; Kessler, 2010). This is why the marketing techniques and the 
research knowledge of the food industry should be transferred and used for promoting 
health. This notion is explained in the next section. 
2.10 Marketing Metrics and Responses to Food Stimuli 
Substantial funds and efforts are being allocated to researching and obtaining 
data on explicit, implicit and semiconscious behavioural patterns in relation to food cues 
(e.g., Chartrand, 2005; Nielsen, 2014). Food businesses accommodate macro and micro 
strategies to expand their sales to masses around the world (e.g., Romaniuk, 2013).  
An important dimension of this expansion is CBBE (consumer-base brand 
equity). according to Keller, 2003, it is the brand’s network of associations in consumer 
memory’:  
[CBBE is] a store of knowledge that consumers draw upon to elicit and select 
between brands available in memory in choice situations. Marketers seek to 
influence consumer’s associative networks for brands, through activities to build 
and refresh brand associations in consumer memory … Understanding the 
CBBE of a successful brand can help marketers set appropriate objectives and 
devise tactics … to identify and measure the different dimensions of CBBE, 
research efforts test the relationship between CBBE and future buying 
behaviour. (Romaniuk, 2013, p. 188) 
Marketers study the repeat purchase (or frequency of consumption) to measure a 
branded food product and its memory availability on people’s brain, and the strength of 
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the category penetration on memory (e.g., Farris et al., 2006; Johnson, 1984; Romaniuk 
& Sharp, 2004a-2004b; Romaniuk, 2013; Uncles & Ellis, 1989). Therefore, the food 
promotional techniques are either about establishing new memory links or about 
activating and reinforcing consumers’ existing memory networks.  
Marketers investigate and theorised about concepts, like CBBE, via different 
models. For example: 
The NBD–Dirichlet model is a stochastic mathematical model for competitive 
brands in repeat-purchase repertoire markets (Goodhardt et al., 1984). Drawing 
from the underlying frequency distributions of brand and category buying in a 
given time period, the NBD–Dirichlet provides benchmarks for brand sales 
metrics (Ehrenberg, Uncles, & Goodhardt, 2004). These benchmarks inform 
brand managers’ expectations about brand performance metrics, and help 
identify deviations requiring action. A testimony to the robustness of the model 
is the successful application to hundreds of markets around the world 
(Ehrenberg et al., 2004). Many of the world’s large packaged goods firms, such 
as Procter & Gamble, Unilever, Colgate-Palmolive and Kraft draw on the 
model. (Romaniuk, 2013, pp. 188–189). 
Their marketing endeavours to promote food PGBs are described as not intended 
to hinder health, but to compete within current sensory overload environments (Nielsen, 
2012). Food campaigning techniques are established to prevent products and businesses 
from suffering the double jeopardy marketing effect (Ehrenberg et al., 1990), which is a 
marketing law indicating that lower market share PGBs have far fewer buyers and also 
lower brand loyalty (Ehrenberg et al., 1990; Sharp, 2010). This double jeopardy effect 
also occurs with the memory associations to cues: less memory associations, less 
buyers, less market share (Sharp, 2010). 
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The double jeopardy effect is relevant for food marketers, as measuring for 
brand association and brand repurchasing (e.g., Johnson, 1984; Romaniuk, 2013; Uncles 
& Ellis, 1989; Sharp, 2010) can offer a better perspective of how buyers are responding 
to a particular product in relation to their competitors. Thus, Sharp (2010) indicates that 
while marketers (intuitively) consider that consumers perceive brands differently, 
investigating about consumers’ knowledge (people’s opinions of food item or its 
benefits) seems to have less relevance to comprehend their final buying decision than to 
study repeat purchase (or frequency of consumption) and memory availability of the 
PGB. 
The core objective of some commercial marketers is on measuring behavioural 
responses more than intention or attitudes in reference to the food item. As previously 
reviewed, this idea is also supported by academics in the area of medical research and 
obesity where they know that motivation and behavioural change have not been found 
to have a causal relationship (e.g., Quigley & Watts, 2005; Cohen, 2008a; Cohen, 
2008b). 
Therefore, new studies considering loyalty are in fact investigating consumers’ 
habits in relation to cues and triggers of the branded product. This is becoming 
prominent, as it enables the apprehension of customers’ behavioural responses; for 
instance: a habit metric shows the prolonged tendency of a customer to consistently 
repeat past behaviours. This information facilitates the implementation of strategies for 
generating positive market presence and packaged goods brands (PGB) strengths, 
leading to positive financial implications for businesses (Liu-Thompkins & Tam, 2013; 
Romaniuk, 2013; Shah, Kumar, & Kim, 2014; Stocchi et al., 2015). 
This interest in ‘habits’ is highly regarded by marketers nowadays, as research in 
the past recommended incorporating both attitudinal and behavioural measures as 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    87 
complementary aspects in understanding consumers’ choices (Rundle-Thiele & Bennett, 
2001). Today it is clear that both measures are important, for example: 
Not all repeat purchases are created equal. They can be driven by both positive 
reactions toward a brand (i.e., attitudinal loyalty) and automaticity triggered by 
non-brand-related contextual cues (i.e., habit). Combining the loyalty literature 
with recent habit research, the authors suggest ways to distinguish the two 
drivers of repeat-purchase and examine how they affect consumer response to 
cross-selling promotions. (Liu-Thompkins & Tam, 2013, p. 21) 
This demonstrates that, as indicated in the area of health research, the habitual 
aspects of consumers’ behaviours cannot be separated from any strategy destined to 
significantly affect human behaviour (e.g., Brownell & Warner, 2009; Hodgson, 2010; 
Liu-Thompkins & Tam, 2013; Moodie et al., 2013; Romaniuk, 2013; Sharp, 2010). 
Nevertheless, principally in areas such as social marketing and health 
promotion, the functions of memory and learning have been underestimated in relation 
to consumers’ decision-making, as there are virtually no investigations considering 
these aspects and related measurement tools (see Brennan et al., 2014, p. 259, where is 
said that these processes of memory-learning and their functions in relation to the 
discipline are practically absent).  
The research predicting health-related behaviours seems limited in relation to 
assessing the contribution of environmental cues to action (Glanz & Bishop, 2010; 
Glanz et al., 2008). This can be attributed to reporting limitations; for example, 
individuals may not truthfully report the cues that impel or challenge their behavioural 
change, as, for instance, they may not be aware of how announcements on TV may be 
influencing them to engage in different types of behaviours (Bargh, 2002; Glanz & 
Bishop, 2010; Glanz et al., 2008). 
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In general, studies show that it is a problematic (if not almost an impossible 
task) for consumers to make rational assessments of their food alternatives at all times. 
This applies whether the choices are made for them (as in the case of children where 
they simply have to decide to ingest the food or not) or whether the food is selected by 
personal criteria when the person is shopping in manipulated environments (e.g., Hsee 
& Hastie 2006; Johnson et al., 2012; Loewenstein & Schkade, 1999; Nisbett & 
Kanouse, 1968; Nisbett & Kanouse, 1969). 
The medical community has been persistent in requesting more consideration be 
given to environmental pressures and less to individual responsibility and rationality. 
An example is the call of Quigley and Watts (2005) for a more comprehensive analysis 
of environmental factors contributing to obesity, and for marketing to be highlighted as 
a key issue meriting scrutiny: ‘Choice has been hijacked by marketers in a similar way 
with statements such as “everything is OK in moderation” and “eat a balanced diet”. 
However, choice is not positive when the “choices” being offered are not healthy 
choices’ (Quigley & Watts, 2005, p. 5). Therefore, considering the insights revealed by 
this cross-disciplinary literature review, the next section proposes a theoretical model 
for understanding the marketing dynamics behind consumers’ food choices. 
2.11 Proposed Theoretical Model of Marketing Dynamics Behind Food 
Choices 
The current pandemic situation of overweight, obesity and NCDs, suggests that 
unhealthy food choices appear to be more salient than healthy food choices. The 
literature demonstrates that it is suspected that consumers follow habit-like patterns of 
food selection and consumption, which mostly rely on consumers’ memory functions 
and the physical availability of food, rather than on people’s rationality, motivation or 
willpower (Cohen, 2008a; Cohen, 2008b; Cohen & Babey, 2015; Davidson, Kanoski, 
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Walls, & Jarrard, 2005; Marteau et al., 2012; Mela, 2006; Watson et al., 2014; WHO, 
2015b; Woodside, 2006). 
A growing body of evidence supports the idea of a chain of steps that lead to 
marketing/advertising having an influence on consumers’ dietary patterns, nutrition and 
health issues (Reeve, 2015). For example, a report presented to the Minister for Health 
by the Australian National Preventive Health Agency (2013), in a section that refers to 
the increasing prevalence of obesity in Australia as part of a worldwide trend, indicates 
that the environment via marketing and new modes of food production has an effect on 
nutrition.  
This is because simultaneous upsurges in obesity in almost all countries seem to 
be driven by changes in global food systems (e.g., Monteiro et al., 2013). The report 
points to the manufacturing of food that is more processed, affordable and effectively 
marketed than ever before (e.g., Chandon & Wansink, 2010; Chandon & Wansink, 
2012; Kessler, 2010). The report indicates that this market-related change interacts with 
local environmental factors to create wide variation in obesity prevalence in different 
populations (Australian National Preventive Health Agency, 2013).  
In that way, experts suggest that processed energy-dense foods and ultra-
processed products are available all the time, is highly visible and is attractive to 
everyone via the described marketing and commercialisation strategies (Hojjat, 2015; 
Monteiro et al., 2013; Moodie et al., 2013). This market framing, from a psychological 
point of view, has the ability to supress the brain (specifically, the hippocampus), which 
is diminished in its faculties that execute cognitive inhibitory control functions 
(Davidson et al., 2005).  
One major aspect of this suppression of controlled processes of decisions is 
connected to the use of cues. Marketing and commercialisation techniques are possibly 
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influencing the described consumers’ behaviour (semiconscious/habitual responses to 
food, e.g. Gardner, de Bruijn, & Lally, 2011) and affecting upon global health (Moodie 
et al., 2013).  
Those techniques, as previously reviewed, use different media avenues to 
connect some products/brands with sensorial elements, social factors, emotional 
messages, routine moments of food consumption: like snack, times of the day and other 
factors (e.g., Betsch & Haberstroh, 2014; Chartrand, 2005; Cohen, 2008a; Cohen, 
2008b; Duhigg, 2013; Higgs et al., 2012; Hultén, Broweus, &Van Dijk, 2009; Jansen, 
2010; Keller, 2003; Krishna, 2012; Nielsen, 2014; Siervo, Wells, & Cizza, 2009; 
Spence et al., 2014; Verplanken & Orbell, 2003; Warlop et al., 2005). 
Therefore, this investigation introduces a theorised model of the marketing 
dynamics influencing consumers’ food choices. The model concentrates on consumers’ 
behavioural responses, in relation to food stimuli (cues). The emphasis of the model is 
on showing the importance of the cues and the ways in which they can be used to 
determine the likelihood of triggering semiconscious food choices, considering the 
unhealthy food saliency (obesogenity): 
Cues are important in memory since they initiate search of memory, they 
support recall and recognition, and they influence the structure and nature of 
retrieval. Cues are so important that very memorable events can be temporarily 
forgotten without the proper cue to support retrieval (Cornwell & Humphreys, 
2013, p. 401). 
The main idea behind this theoretical model is to provide a basis for the main 
hypotheses to be presented at the end of the chapter, and to introduce the theoretical 
assumptions of this research in relation to consumers’ behaviour. 
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Cues = 
 
Figure 2.6. Proposed model of marketing dynamics influencing consumers’ food 
choices. 
The model (see Figure 2.6) is constructed based on: 
1. Grounded macro-level theory (e.g., Alexander, 2008; Jackson et al., 2014; 
Story et al., 2008). 
2. Empirical research and evidence about consumers’ behaviour (e.g., Chandon 
& Wansink, 2010; Chandon & Wansink, 2012; Cohen, 2008a; Cohen, 
2008b; Davidson et al., 2005; Fukawa & Niedrich, 2015; Higgs et al., 2012; 
Holden, 2001; Kaufmann, Carter, & Materlik, 2013; Levitsky & 
Pacanowski, 2012; Lowe et al., 2015; Mela, 2006; Romaniuk, 2013). 
3. The study of memory-learning processes, and how brand mental (memory) 
and physical availability is used in the area of branding and FMCGs (e.g., 
Chester & Montgomery, 2007; Ehrenberg & Goodhardt, 1968; Johnson, 
1984; Liu-Thompkins & Tam, 2013; Martin & Morich, 2011; Romaniuk & 
Semiconscious 
decision-making, 
learning and 
reinforcement of 
food associations
Food saliency
Food penetration 
and availability
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Sharp, 2004a-2004b; Romaniuk, Sharp, & Ehrenberg, 2007; Shah et al., 
2014; Uncles & Ellis, 1989). 
However, the application of such knowledge is used in this investigation to 
identify food cues and determine obesogenity of consumers’ surroundings by 
quantifying automaticity of consumers’ responses. The logic behind this model, 
considering micro-level theories, is in line with the ‘cue utilisation theory’, which 
explains how increased levels of physiological arousal from a cue can generate a 
reduction of choices (Hodgson, 2010), known in marketing as consideration sets.  
This reduction occurs in relation to cues of products that may have sensitised the 
person towards their specific components, but also includes top-down processing in 
cyclic pattern consistent with models of habitual behaviours from evolutionary 
economics (Hodgson, 2010). For example, a person who is exposed to a cue that he or 
she has previously associated with food will immediately find their body responding in 
preparation for food and digestion (without the person rationalising it; e.g., Havermans, 
2013).  
This is because the body has already begun a process that involves salivation, 
secretion of digestive juices and secretion of hormones into the blood stream. Such a 
situation induces a state of hunger and, later, a conscious will to eat (Havermans, 2013). 
Ultimately, this reaction to a food cue ends with eating the things that easily come to 
mind (consideration set generated from cue exposure) and those products that are 
available to the consumer at that moment (physical availability).  
This progression can eventually become habitual for consumers (Le Magnen, 
1987; Tremblay & Bellisle, 2015) and, as some habit like behaviours, be dually 
activated: semiconsciously (using conscious and unconscious pathways of brain 
processing). This may explain why an individual may simultaneously consume 
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unhealthy food while wishing they were actually doing the opposite (e.g., ‘I should not 
be eating this donut’; Cawley & Ruhm, 2011). 
This model (see Figure 2.6) or hypothesised marketing dynamics behind 
semiconscious food choices considers three intertwined stages. They are explained on 
the next three sections.  
2.11.1 Food penetration and availability 
The goal of the food industry is for their products and brands to be frequently 
repurchased. The achievement of this goal is measured by marketing researchers based 
on the physical availability of the product and the memory associations built in 
connection to it: brand cues and brand assets (Romaniuk, 2013; Sharp, 2010). This 
metric has been categorised as a type of return on investment (ROI) measurement, since 
it is about calculating the gain or loss generated on an investment in branding and 
consumers’ memory (Executive summary - Design for business- Research: International 
conferences and publications, 2015). 
This ROI-like assessment usually allows for comparison of a product’s 
effectiveness with its competitors and the identification of the product/cues to make 
strategic decisions for campaigning. An example related to food packaging and 
branding design is found in the publication, ‘Executive summary- Design for business 
Research: International conferences and publications’ (2015), where they explain the 
importance of these measurements in affecting food choice and memory (e.g., Pinero de 
Plaza et al., 2012a; Pinero de Plaza et al., 2012b; Young, 2011). 
For several years, marketers have been studying the repeat purchase or 
frequency of consumption and the strength of category penetration in the memory of 
consumers (Farris, Neil, Pfeifer, & Reibstein, 2006; Romaniuk & Sharp, 2004a-2004b; 
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Romaniuk, 2013; Sharp, 2010; Shah et al., 2014; Uncles & Ellis, 1989). According to 
Stocchi et al. (2015), these metrics are the basis for these types of assessments: 
 Mental market share: the ratio of the total number of a brand’s associations and 
the total number of brand image associations provided by the sample for all 
brands in the category. 
 Associative penetration: the proportion of respondents providing at least one 
association with the brand, out of the total sample size. Similar to purchase 
penetration, this metric is calculated for both the category and all brands. 
 Associative rate: the average number of brand image associations provided by 
those who offered at least one association with the brand. This is like purchase 
frequency because it is calculated for both the category and all brands associated 
with it. 
Similarly, Bayesian methodologies have been explored in advertising to test cue-
product recognition (e.g., Aribarg et al., 2010; Hui & Bradlow, 2012). These 
calculations allow marketers and producers to evaluate and measure their course of 
action considering how accessible the product is to the memory of consumers, analysing 
the retrieval and recall process of the product from their memory, and evaluating 
purchasers’ likelihood of buying the item opposed to its competitors (Vieceli, 2011). 
2.11.2 Semiconscious decision-making, learning and reinforcement of memory 
associations 
Mental processes are not exclusively automatic or exclusively controlled (Bargh, 
1994); they are semiconscious, given the way in which the human species evolved 
(Hodgson, 2010). Consumers’ awareness and knowledge about food items (or their 
potential effects on health) seems to have a negligible influence on disrupting unhealthy 
food decisions when conceptual and perceptual fluency of cues’ brain processing is 
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activated. These factors significantly affect consumers’ choices (Fukawa & Niedrich, 
2015; Hodgson, 2010). 
There is a disconnection between attitude, knowledge and rational behavioural 
choice, as observed by several research studies within different disciplines (Baumeister 
et al., 1998; Cohen, 2008a; Cohen, 2008b; Hodgson, 2010; Lachat & Tseng, 2013; Liu-
Thompkins & Tam, 2013; Marteau et al., 2012; Martin & Morich, 2011; Shah et al., 
2014). Commercial marketing takes advantage of this situation by applying techniques 
of food architecture (Thaler & Sunstein, 2009).  
This means that there are several ways to present a choice to the decision-maker. 
A food choice is contingent on the architect who builds the product, its placement, its 
presentation, its location and packaging (e.g., Bloch, 1995), and how the alternatives 
manipulate tangible and intangible attributes (e.g., Warlop, Ratneshwar, & Van 
Osselaer, 2005; Yang & Roskos‐Ewoldsen, 2007; Velasco et al 2014; Velasco et al 
2015) such as speed of shopping (Iyer, 1989) and other point of sale manoeuvrings 
(e.g., Ståhlberg & Maila, 2012). 
The food options made available (as per Andreyeva, Blumenthal, Schwartz, 
Long, & Brownell, 2008; Cohen, 2015) and the existence of complex techniques of 
‘food architecture’ (Johnson et al., 2012; Ståhlberg & Maila, 2012) and marketing (see 
Chester & Montgomery, 2007; Krishna, 2012; Peck & Childers, 2003) explain that a 
neutral way to choose and select food products does not exist because the architect will 
always influence how the decision-maker chooses (Johnson et al., 2012). For example: 
Who doesn’t love a good snack? Always at the ready, those crispy, crunchy, 
chewy provisions are our comfort food when we’re down, meal replacement 
when we’re in a hurry, companion when we’re relaxing and party staple when 
we’re celebrating. 
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As snack manufacturers look to tailor offerings to deliver snacks that 
appeal to both the palate and the psyche, knowing what drives a consumer to 
pick one snack rather than another is vital to stay competitive in the $374 billion 
worldwide snacking industry (Nielsen, 2012, p. 2). 
Therefore, the knowledge acquired from food penetration studies and from the 
awareness of the semiconscious decision-making process are used for food 
commercialisation and promotion of food (see Chester & Montgomery, 2007; Cohen, 
2008a; Cohen, 2008b; Cohen, 2015; Havermans, 2013). 
Consequently, via product/brand/loyalty activities and other techniques, the 
function and strength of cues in triggering habit-like responses are built or reinforced to 
stimulate purchase and repurchase behaviours, as indicated by several research studies 
from different areas of knowledge (Bestman, Thomas, Randle, & Thomas, 2015; 
Chang, 2010; Cohen, 2008a; Cohen, 2008b;Cornwell & Humphreys, 2013; Davis & 
Carter, 2014; Havermans, 2013; Johnson et al., 2012; Neupane, 2015; Levitsky & 
Pacanowski, 2012; Shah et al., 2014; Stocchi et al., 2015). 
This technique for teaching and reinforcing cues and responses is proven to 
affect behaviour according to the cues and context where they are learned and 
experienced, and thus affects health (e.g., Barnard & Ehrenberg, 1997; Chandon & 
Wansink, 2010; Chandon & Wansink, 2012; Connolly & Davison, 1996; Gardner, de 
Bruijn, & Lally, 2011; Havermans, 2013; Martin & Morich, 2011; Lawrence, Hinton, 
Parkinson & Lawrence, 2012; Levitsky & Pacanowski, 2012; Skinner, 1938; Skinner, 
1967). 
Therefore, information obtained from psychology and marketing studies enables 
strategic decisions and campaigns to be aimed at shaping and nudging people’s routines 
and behaviours. These routines and behaviours encourage or inhibit situations that are 
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likely to have a long-term impact on products’ market opportunities (Betsch & 
Haberstroh, 2014; Romaniuk, 2013; Shah et al., 2014; Sharp, 2010; Watson et al., 
2016).  
As an example, on average, on a daily basis, consumers ordinarily make 
between 200 and 300 food choices (Wansink & Sobal, 2007), and this number of 
decisions cannot be made via the rational mind. This is why FMCG marketers expect 
differences in contextual effects for choices that occur at the beginning of the shopping 
trip, versus those taking place closer to the checkout (Baumeister et al., 1998; Muraven, 
Tice, & Baumeister, 1998; Pocheptsova et al., 2009; Ståhlberg & Maila, 2012).  
Therefore, after taking several food decisions during the day people are depleted 
in their rational capacity to decide, (e.g., Cohen, 2008a; Cohen, 2008b; Cohen, 2015; 
Hagger et al., 2009) at which point they are most likely to buy the chocolate treat at the 
counter or from the vending machine. These types of reactions are connected with the 
food saliency effect.  
2.11.3 Food saliency 
Food saliency is the consequence of food penetration and availability, and 
semiconscious decision-making, learning and reinforcement of memory associations. It 
is about the integrated prominence or level of activation of a food type (or brand) in the 
memory of consumers, within the environment. It includes the mental availability (ease 
of product inclusion within the consideration set) and physical reach of the product after 
the marketing intervention (e.g., Alba & Chanttopadhyay, 1986; Romaniuk, 2013; 
Sharp, 2010; Spence, Puccinelli, Grewal, & Roggeveen, 2014). 
According to Spence et al. (2014), several studies of food and drink are leading 
the way in terms of multisensory experience design. This is a type of choice saliency 
design as it encompasses the coordinating of various sensory cues to have a clear impact 
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on people’s behaviours and experiences within manipulated choice settings (Spence et 
al., 2014).  
Thornton et al. (2013) show that snack food exposures within stores may 
contribute to higher levels of unhealthy food consumption and ultimately to increasing 
levels of obesity and NCDs. This result is consistent with the research of Moodie et al., 
2013; Thornton, Cameron, McNaughton, Worsley, & Crawford, 2012.  
Calculating food salience permits the appraisal of consumers’ food consideration 
set and the memory-network of choices and cues (e.g., Hauser & Wernerfelt, 1990; 
Krishnan & Chakravarti, 1999). It permits the creation of a view of the most probable 
food types available in people’s memory when choosing (Alba & Chattopadhyay, 1985; 
Alba & Chattopadhyay, 1986; Krishnan, 1991).  
Therefore, social marketers can use this hypothesised model (Figure 2.6) to 
develop methods to obtain ‘surrogate endpoints or markers’ (Cohn, 2004) of 
obesogenity. This would allow them to assess, design and campaign against obesogenic 
environments and its precursors, as it is recommended by Chandon & Wansink, (2010, 
2012).  
Transnational branding studies and reports of FMCGs provide paradigmatic 
approaches in relation to the triggers of consumers’ choices. However, their efforts are 
focused on their investments. For example: 
So, what’s the go-to nosh for consumers craving a snack—salty, savory, sweet 
or spicy? How much are health considerations taken into account when selecting 
a snack? As the size of category sales and consumer need-states across the 
worldwide snacking industry vary widely from region to region and country to 
country, finding growth opportunities requires both a global and local 
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understanding of what consumers say and do—which are not always the same 
(Nielsen, 2012, p. 2). 
Consequently, commercial marketers inform their strategic campaigns by 
measuring responses to their products’ cues (e.g., Ares & Deliza, 2010; Krishna, 2012) 
and considering habit-like behavioural responses (Shah et al., 2014). Unlike with social 
marketing measures, commercial marketers can track the prolonged predisposition to 
repeat former responses to those cues (Shah et al., 2014). 
Unhealthy food cues and attributes must be investigated because research has 
found a positive relationship between the number of attributes associated with brand 
and future purchases (Romaniuk, 2003), as well as cue saliency in connection with 
obesity and unhealthy food consumption (Castellanos, et al., 2009; Chandon & 
Wansink, 2010; Chandon & Wansink, 2012; Havermans, 2013). 
PGBs attributes are almost analogous to ‘distribution outlets’ in consumers’ 
memories. The more attributes a PGB is associated with, the greater the likelihood the 
consumer will think of it and consider its purchase as acceptable (Romaniuk, 2003). As 
a manufacturer aims to obtain a wide geographic distribution for their brands, brand 
managers of PGBs (vectors) aim to obtain wide mental ‘distribution’ for their products 
by linking them to a wide range of cues in the memory of people (Romaniuk, 2003). 
This is clearly explained with the 360 degrees’ strategy of touchpoints (see: Chester and 
Montgomery, 2007). 
Thus, considering the importance of these commercial marketing measures for 
food saliency and fluency stimulation (e.g. Fukawa & Niedrich, 2015), cues and habits 
must be analysed in similar ways in relation to social marketing objectives, health 
promotion and policy development. Frequently the literature about decision-making 
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requests more research to understand the factors influencing individuals' decisions to 
engage in healthy behaviours (e.g. Aarts, Verplanken, & Knippenberg, 1998).  
The presented heuristics-based model (Figure 2.6) can be more accurate than 
more complex strategies, even though it considers less information (the less-is-more 
effect). This is because a heuristic perspective is not rational or irrational; its accuracy 
depends on the structure of the environment (Gigerenzer & Gaissmaier, 2011).  
Investigating issues of unhealthy choices and habit-like behaviours, with the 
model presented as a basis, can provide a measure of obesogenity from a memory/cuing 
perspective. As the sensitisation to food cues in the environment and their dysregulation 
in consumers may play a role in the development and/or maintenance of the obesity 
epidemic and associated health problems (Castellanos et al., 2009; Basu et al., 2013a; 
Monteiro et al., 2011; Wahls & Adamson, 2014).  
2.12 The Study Proposition in Relation to Health Promotion and 
Interventions 
As viewed, the notion that cues may trigger unhealthy eating behaviours is well 
established, as is the manipulating power of marketing and other influences of the food 
industry (Nestle, 2013). For instance, the former commissioner of the US Food and 
Drug Administration condemned the food industry for appealing to people’s 
predispositions to crave unhealthy food (Kessler, 2012). However, for many, the 
manipulating effect of the marketing of unhealthy foods and resultant overpowering 
attractiveness of such vectors is still considered a supposition, as explained next.  
Studies from Hill (2003), Slovic et al. (2007) and Schulte-Mecklenbeck et al. 
(2013) explain that several promotional health strategies and research techniques miss 
key factors in the investigation of environmental cues, memory and habits. For instance, 
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Swinburn et al. (2011) explain that current monitoring systems for population weight 
and nutrition are inadequate in almost all countries.  
Obesity is the result of people responding normally to obesogenic environments. 
Therefore, investigations and campaigns to support individuals continues to be 
important, but the priority should be on policies for reversing the obesogenic nature of 
these environments, as the obesity epidemic will not be reversed without government 
leadership, regulation and investment in programmes, monitoring and research 
(Swinburn et al., 2011). 
However, research still indicates that the rationale for government intervention 
via protecting consumers from environmental stimuli can be dangerous because, 
according to Cawley (2015), overpowering rationality is an act that only occurs in the 
eye of the beholder, and using this argument leads to paternalism (Cawley, 2015). 
[Nevertheless,] most public health regulatory measures directed at industry are 
not paternalistic at all, and require little, if any, justification beyond that required 
by law … [D]efinitions of paternalism grounded in behavioral economics 
proceed from a flawed premise that muddies the debate, narrows the range of 
reasons for regulating industry, and instead encourages harder paternalistic 
regulation of personal behaviour (Mariner, 2015, p. 1817). 
Personal responsibility is limited by environmental conditions. For example, a 
Novel Prize awarded theory: the prospect theory, by Kahneman & Tversky (1979), 
shows that decisions are not always optimal because the disposition to choose [healthy 
or unhealthy food] would be influenced by the way in which choices are framed. This is 
also demonstrated in relation to marketing and consumers’ food choices (Chandon & 
Wansink, 2010; Chandon & Wansink, 2012; Kessler, 2010; Ståhlberg & Maila, 2012).  
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People consume more when they are given larger portion sizes (Wansink et al., 
2009). Nevertheless, interventions against these types of unhealthy food-framing 
techniques are still being stopped. For instance, New York City Mayor Michael 
Bloomberg attempted to restraint large portion sizes of caloric drinks, but that attempt 
was blocked by the courts before its implementation (Cawley, 2015).  
Most European countries and the United States have shown resistance to altering 
current conditions of environments. For example, they have avoided the following two 
propositions: (a) airing advertisements for healthful foods to counter advertisements for 
high-fat snack foods and sugar-sweetened beverages, and (b) limiting advertising for 
high-fat, high-calorie, low-nutrient foods at select locations and times (Cawley, 2015; 
Finkelstein, French, Variyam, & Haines, 2004).  
Advertisers demand evidence of a causal relationship between food advertising 
and obesity before they will accept that regulatory intervention may be 
warranted. Social science research can never establish causality with certainty 
… instead [it] provides estimates of the probable relationship between two 
variables (Hoek & Gendall, 2006, p. 410). 
Therefore, this situational status is similar to the framework considered in the 
case of tobacco addiction and its consequences, because some conditions and 
circumstances do disrupt people’s intentional regulation of behaviours towards 
unhealthy foods (Ifland et al., 2009). However, even when that is the case, any action 
that could potentially affect the investment of the food industry can face criticism and 
resistance (Brownell & Warner, 2009).  
A main similarity with the cases of the alcohol and tobacco industries, is about 
separating the environment as a strong factor affecting consumer choice. This is a key 
part of any discourse which assumes this: reason prevails given the rational decision 
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capacity of the consumer (Brownell & Warner, 2009; Moodie et al., 2013; Nestle, 
2013). For instance, ‘cherry-picked’ responses are activated to tackle current obesity in 
New Zealand: 
All of the harder, more cost-effective, priority recommendations such as taxes 
on sugary drinks, restrictions on unhealthy food marketing to children and even 
healthy food-service policies in schools were disappointingly nowhere to be 
seen in the New Zealand plan. Perversely, there is even the possibility that the 
Ending Childhood Obesity report’s emphasis on the biological and 
developmental determinants of childhood obesity gave the centre-right 
government the opportunity to seize on actions which are more at the individual 
level than the environmental level (Swinburn & Vandevijvere, 2016, p. 2). 
According to a number of investigations, many institutions can be influenced 
(and rewarded) by powerful corporate and geopolitical interests that benefit 
economically from the current obesogenic conditions and the personal responsibility 
premise, as the food value chain appears to be structured to support the commercial 
benefits for food manufacturers (Alexander, 2008; Brownell et al., 2010; Gornall, 2015; 
Nestle, 2013).  
In this sense, even scientific research is reported as a way to discourage health 
interventions to change obesogenic environments (Bes-Rastrollo, Schulze, Ruiz-Canela, 
& Martínez-González, 2013; Gornall, 2015). For instance, a paper published on PLOS 
Medicine (Lesser, Ebbeling, Goozner, Wypij, & Ludwig, 2007) indicated that several 
systematic reviews of the relationship between sugared beverages and weight gain (or 
obesity) were 5 times more likely to report no positive associations if the research was 
funded by the industry (Bes-Rastrollo et al., 2013; Gornall, 2015).  
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At the same time, an examination of the health effects of milk, soft drinks and 
fruit drink juices (a meta-analysis reviewing 206 publications) found that these 
nutrition-related articles may offer biased conclusions that favour research sponsors, 
and may have significant implications for potential public health assessments and 
interventions (Bes-Rastrollo et al., 2013; Gornall, 2015; Lesser et al., 2007). 
Therefore, according to the literature, important stakeholders (like the food 
industry and governments) are able to avoid responsibility, given that the problem is 
systemic, with no single cause (Harris et al., 2009; Kirk et al., 2010; Stuckler & Nestle, 
2012). As demonstrated, interventions that involve environmental changes (which can 
impact the economical machinery of food production) have to deal with financial, 
social, legal and even public perception obstacles (e.g., Bes-Rastrollo et al., 2013; Font 
et al., 2013; Font, Fabbri, & Gil, 2010; Nestle, 2013; Moodie et al., 2013; Swinburn & 
Vandevijvere, 2016).  
Gornall (2015) noted that a report of ‘2020 Health’ titled ‘Careless eating costs 
lives’ offers recommendations that directly place the responsibility for being overweight 
on consumers. The report indicates that, when focusing on the population’s intake of 
energy-dense, high-calorie ingredients such as fat, sugar and alcohol, the problem really 
lies with people consuming too much of everything, as there is no single cause for the 
observed rise in obesity. This report was funded by an unrestricted educational grant 
from AB Sugar (Gornall, 2015). 
Under these circumstances, according to Moodie et al. (2013), evidence-based 
mechanisms for public regulation and market intervention are the only efforts that can 
prevent unhealthy food promotion and its harmful insertion into the environment. 
However, there are no large-scale replicable measures of obesogenity due to the 
complexity of the situation and its associated problems, which will continue to rise 
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(Crawford, Jeffery, & French, 2000; Elinder & Jansson, 2009; Font et al., 2010; Font et 
al., 2012).  
Nonetheless, Cohen (2008a-2008b) indicates that marketing uses branding 
techniques to trigger conditioned responses to products. She establishes this situation as 
a precursor of unhealthy food choice and posterior consumption. In fact, branding 
experts consider that their role is centred on building a range of cues to elicit memory 
associations of products in consumers’ minds. They measure these factors to track and 
influence the breadth and depth of the product in people’s minds (e.g., Romaniuk, 2013; 
Vieceli, 2011).  
These types of mass-scale memory measurements, which can evaluate several 
products and categories, and generalise and predict patterns of behaviours about 
consumers are rarely used to benefit social marketing objectives, health promotional 
campaigns and health interventions. This lack of evidence-based and empirical research 
has been identified previously (e.g., Carins & Rundle-Thiele, 2014a; Carvalho & 
Mazzon, 2013; Gilson et al., 2011; Thaler, 2012). 
 Furthermore, it is acknowledged in medicine and other areas of knowledge, that 
the most important triggers of unhealthy food choices within current environments are 
relatively unknown (Font et al., 2010; Font et al., 2013). Therefore, a formative and 
empirical gap in knowledge has been found with this review, as a FMCG or branding-
like method for identifying and measuring the triggers of consumers’ unhealthy food 
choices is currently non-existent for social and health purposes, especially in relation to 
globally used indicators of diet quality and obesogenity (Herforth, 2015; Truong & 
Dang, 2017).  
Additionally, there is no system using branding-like calculations for determining 
the odds, likelihood and potentiality for activating habit-like patterns towards specific 
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unhealthy or healthy product types in a cost-effective, high-scale procedure without 
commercial or psychological goals. The incorporation of the study of habits, 
semiautomatic responses and general heuristic behaviours is required to advance social 
objectives via social marketing and health promotion (e.g., Gigerenzer & Gaissmaier, 
2011). 
Using commercial measurements of food cues is essential because habits or 
similar semiautomatic responses activated by cues are difficult to disrupt (or modify) 
once they have been established (as explained by the research of Carvalho & Mazzon, 
2013; Marteau et al., 2011; Shah et al., 2014; Watson et al., 2014). In this context, it is 
important to remember that ‘the unique feature of social marketing is that it takes 
learning from the commercial sector and applies it to the resolution of social and health 
problems’ (Gordon et al., 2006, p. 4). 
 For instance, Canada, Denmark, Finland, France, Hungary, Norway and Mexico 
have recently taxed energy-dense, non-nutritious foods. Such taxes have been criticised 
(or blocked before implementation - Canada) because they are considered to have 
practical challenges, as it is unclear what set of foods should be taxed because there is 
no specific subset of foods that cause obesity (according to Cawley, 2015, current 
evidence of such connection between food and obesity is measured with substantial 
error and it contains mostly self-reports). 
This criticism towards such taxes could be replied with commercial research 
findings used for branding purposes (e.g., Gaillard, Romaniuk, & Sharp, 2005; Gaillard, 
Sharp, & Romaniuk, 2006; Sharp, 2010; Romaniuk, 2013). If social marketers and 
health promoters adopt PGB design measurements (e.g. Pinero de Plaza et al., 2012a) or 
branding-like measurements, they could address such practical challenges.  
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Using those techniques, social marketers and health promoters can identify the 
connection between unhealthy foods and habit-like responses to such food categories. 
For instance, considering, the cue uniqueness, (a cue used in PGB campaigns that has to 
become or be unique in linking the brand, food or behavioural response in people’s 
memory), and the cue prevalence, the unique link that this cue has across most people in 
most occasions, (Sharp, 2010; Romaniuk, 2013).  
Then certain cues could be confirmed as associated with unhealthy habit-like 
behaviours towards some branded products. Such evidence may be enough to restrict 
some marketing practices of identified products, as some of the studied cues may be 
shown as disadvantageous in facilitating consumers’ healthy behavioural responses. 
If the relevance of such marketing metrics has been demonstrated as being 
applicable for behavioural change for business benefits; then such tools used for social 
marketing purposes and health interventions or campaigns could induce long-term 
deviations from obesogenity without focusing only on education, communication or 
informational initiatives of personal responsibility (e.g. Brownell et al., 2010; Schulte, 
Joyner, Potenza, Grilo, & Gearhardt, 2015).  
According to Sharp (2010), traditional marketers have somehow ignored the fact 
that consumers’ behaviours cannot be fully targeted or investigated by only using 
communicational techniques and models. Social marketing has been criticised because 
it is focused on the individual level—to design and disseminate messages to persuade 
people to terminate unhealthful behaviours or change them, considering their attitude 
(McAuley, 2014; Wymer, 2010). 
More research towards convincing governments to regulate the food industry is 
needed: ‘social marketers willing to expand the domain of social marketing allow 
themselves the creative freedom to develop more effective strategies to improve public 
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health and solve social problems’ (Wymer, 2010, p. 100). As Moodie et al. (2006) 
indicate, the models used in social marketing and health promotion may not describe the 
most pertinent characteristics of the market that promotes obesity because of two 
assumptions: 
1. Social welfare depends only upon individual utilities, and individuals (as 
rational agents) consistently behave in a way that maximises their own 
utility. 
2. Behaviour change can be achieved by manipulating individual preferences. 
Therefore, the failure to change behaviours does not depend only on the 
individual’s desire for instant gratification or the miscarriage of willpower (Hagger et 
al., 2009; Levitsky & Pacanowski, 2012); the problem is dependent on the combination 
of the desire for ‘instant gratification’ with the constant exposure of individuals to 
unhealthy preferences. This problem is ignored by assuming the preferences to be fixed 
and unchanged (Moodie et al., 2006). 
As described, longitudinal studies in social psychology literature have shown 
that when people act habitually the link between motivation/attitude and behaviours 
becomes progressively weaker (Aarts, et al., 1998; Gardner et al., 2011; Ji & Wood, 
2007; Neal, Wood, Labrecque, & Lally, 2012). Therefore, in order to grow, the food 
industry is making food products easier to buy for more people in a wider variety of 
purchase situations, so that habit-like choices can take place within predictable and 
adjustable patterns of behaviour (e.g., Kaufmann et al., 2013; Sharp, 2010). 
Consequently, without empirical research that recognises the triggers of 
unhealthy food choices and their connected food products, the business case for acting 
against exploiting the semiconscious nature of consumers (via environmental cues and 
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modifications) is substantially weakened; as well as the potential to develop replicable 
evidence-based interventions (Finkelstein et al., 2004).  
Hence, the central goal of this research is to investigate the fundamentals of 
semiautomatic unhealthy food choices triggered by cues embedded within current 
marketing-manipulated environments, considering marketing measurements (in relation 
to foods and their cues to predict obesogenity). 
Through testing the propensity of cues to trigger automatic responses towards 
healthy and unhealthy foods, policymakers, health promoters and several other 
stakeholders can better inform their decisions. Hence, based on the theoretical model 
presented, a method is proposed to identify the triggers of unhealthy food choices by 
employing empirical and marketing-based metrics to assess obesogenic environments, 
depending on the saliency of foods and their cues.  
This initiative is of value because the scarcity of funds dedicated to public health 
is a constant mediator of health promotion success. For example, in 2004, US food, 
beverage, candy and restaurant companies spent $11.64 billion on top advertising, 
compared to $9.99 million from the government encouraging people to eat better 
(Wymer, 2010). 
Therefore, social marketers, researchers and policymakers, together with the 
help from other disciplines, have an interest in setting priorities that are evidence-based 
for financial reasons. In this sense, the measurement to be presented in this study 
(similar to the memory-based ROI method of commercial marketers, e.g. ‘Executive 
summary- Design for business Research: International conferences and publications’ 
(2015)—also developed within this research candidature: Pinero de Plaza et al., 2012a; 
Pinero de Plaza et al., 2012b) can provide new opportunities to conduct cost-justified 
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evaluation of policies and interventions intended to modify and/or prevent obesogenic 
cues and conditions. 
2.13 Summary of Literature Review, Research Assumptions and Main 
Research Question 
Few social marketers (e.g., Carvalho & Mazzon, 2013; McAuley, 2014; Carins 
& Rundle-Thiele, 2014a; Wymer, 2010) seriously consider the medical and health 
literature that strongly indicates the importance of some commercial marketing 
strategies and the feebleness of the social marketing discipline (Brownell et al., 2010). 
The key issue is placed upon campaigns and research that mostly orients their 
behavioural change strategies to influence and investigate personal responsibility using 
mostly informational or communicational techniques (Brownell et al., 2010).  
 The medical research literature clearly articulates these issues in their 
publications. For example: 
Parental and personal responsibility are key agents in the propaganda of food 
companies—if only people were educated about what a healthy diet is and had 
better food labelling (for example), they’d be empowered to make the healthy 
choice. But honestly, what kind of choice are we offering our children when: 
·70% of the advertisements for foods around schools are for junk food; ·Two-
thirds of the advertisements on children’s TV are for junk food; ·McDonalds 
sponsors your child’s school dental clinic, the school’s road safety programme, 
and soccer team; and Coke sponsors their after-school care and ‘Christmas in the 
Park’. (Quigley & Watts, 2005, p. 5). 
The literature reviewed consistently demonstrated that consumers are most 
likely to perceive, remember and buy unhealthy food that has salient characteristics for 
them. This tendency depends on complex systems comprising (a) human biology, 
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previous personal experiences, learning (e.g., Bartels & Johnson, 2015; Higgs et al., 
2012), (b) the availability of products (mental and physical; e.g., Bestman, Thomas, 
Randle, & Thomas, 2015; Gittelsohn, Rowan, & Gadhoke, 2012; Ver Ploeg, 2010) and 
(c) marketing (e.g., Chester & Montgomery, 2007).  
Investigation in the area of health and NCDs show that unhealthy food products 
are highly processed, palatable, very durable and ready for consumption. Such 
characteristics provide unhealthy food manufactures enormous commercial advantages 
over fresh and perishable whole or minimally processed foods (healthy food). 
Therefore, the worldwide production of unhealthy food and its marketing have 
generated a displacement of long established dietary patterns, which were more suitable 
socially and environmentally to humanity (Moodie et al., 2013).    
In summary, the chapter has provided an account of how the obesogenic 
environment can bias food-related choices. Such a rationale is corroborated by 
experiments that highlight the ease with which associations between rewarding 
outcomes, responses and predictive stimuli are acquired and can affect behaviour, even 
after extremely restricted exposure to food cues (e.g., Watson et al., 2016).  
Research and results of this kind (cues affecting significantly consumers’ 
responses) were appraised in the review section concerning marketing and the triggers 
of semiconscious responses (e.g. Chester & Montgomery, 2007), and are confirmed in 
the field of psychology, which suggests that efforts should be taken to restrain targeted 
advertising of unhealthy foods (Havermans, 2013; Lowe et al., 2015; Watson et al., 
2016). 
Hence, considering current obesogenic environments and the theoretical 
marketing dynamics behind food choices, a main hypothesis is that unhealthy food 
choices are more distinctive than other choices. This proposition implies that unhealthy 
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food choices are encouraged and progressively reinforced by conditions that facilitate 
habit-like patterns, in a cyclic system (as described in the proposed theoretical model in 
relation to marketing and the cue utilisation theory).  
To investigate a hypothesis similar to the one previously specified (but for 
commercial purposes) some researchers in the area of FMCGs, branding and consumer 
behaviour use large-scale measures or metrics of behaviour. Such measures or metrics 
could be consolidated into a revolutionary tool for social marketers and health 
promoters, as those behavioural approaches allow to account for the effectiveness of 
triggers of choice and the products connected to those triggers.  
Processes of tracking and predicting consumers’ responses to PGB cues, are 
developed relative to the quantification of memory associations between brand cues, 
purchase frequencies and habitual factors (e.g., Liu-Thompkins & Tam 2013; Romaniuk 
et al., 2007; Romaniuk & Sharp, 2004a; Shah et al., 2014; Stocchi et al., 2015). 
However, the idea of creating a generalizable system for measuring such behavioural 
responses with a social marketing intention in a marketing-like fashion (testing cues 
propensities to trigger semiautomatic responses towards healthy and unhealthy foods) 
has to be corroborated in its functionality.  
This is because there are no previous attempts to generate such generalizable 
measurements for non-commercial and/or scholarly psychological purposes. This is 
why this investigation has to address the motivation behind food selection. The 
relationship of these two factors (consumers’ semiconscious food responses and 
motivation behind food selection) will help to reconfirm that the consolidated method 
for social marketing intends is working by obtaining consistent results with this 
literature review, in indicating that attitudes, motivations, and even knowledge about 
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healthy behaviours tend to be, in most cases, independent from most habit-like 
responses. 
As this review indicates, when behaviour is deemed habitual, independent of 
how much a person says they are motivated in relation to healthy eating, they will keep 
repeating their unhealthy responses towards food cues by choosing unhealthy 
categories. Therefore, this is the expected result when consumers’ responses are 
obtained from the semiconscious state of mind prompted by environmental factors, as 
previously explained (e.g., Davidson et al., 2005; Havermans, 2013; Hendrikse et al., 
2015; Verplanken & Wood, 2006; Watson et al., 2014; Watson et al., 2016; Wymer, 
2010). 
Accordingly, this study empirically investigates consumers’ semiautomatic 
choices of food products via the examination and detection of triggers of behaviours in 
which personal motivation is compromised to choose unhealthy food: UHHs. 
Identifying these behavioural drivers involves uncovering the food categories related to 
them. This includes measuring the memory strength of the connection between the 
triggers and the food categories, as well as their odds, likelihood and potentiality for 
activating habit-like patterns of consumption from a marketing perspective. 
Therefore, the main assumptions to be corroborated by this research, considering 
a marketing and health promotional approach, are: 
1. Cues of semiautomatic unhealthy food choices can be identified, measured 
and predicted by adapting mass-scale branding-like metrics of consumers’ 
behavioural responses. 
2. Unhealthy food choices are more salient than healthy foods choices when 
analysing semiautomatic responses to cues. 
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3. Consumers follow habit-like patterns of unhealthy food selection and 
consumption that can be identified in relation to their propensities to engage 
in such behaviours. 
In view of these three general assumptions, the main research question driving 
the study is: which cues trigger reactions that favour unhealthy food choices (UHHs), 
and how do they relate to reported motivation behind food selection and consumers’ 
propensities to habituation to unhealthy food categories? 
The following chapter converts this research question into measurable and 
falsifiable research hypotheses and proposes a research tool and methodology to address 
them. 
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Chapter 3: Methodology 
3.1 Introduction 
The previous chapters detailed the reasons for undertaking this study. The 
literature review identified the importance of empirically investigating consumers’ 
semiautomatic food choices via the examination and detection of triggers of behaviours 
in which personal motivation is compromised to choose unhealthy food: UHHs.  
The conceptual development and theoretical foundations of this research 
permitted the formulation of the key research problem: which cues trigger reactions that 
favour unhealthy food choices (UHHs), and how do they relate to reported motivation 
behind food selection and consumers’ propensities to habituation to unhealthy food 
categories? 
The literature also identified that researchers from the area of FMCGs and 
consumer behaviours have used large-scale measures or metrics that allow for the 
tracking and predicting of the effectiveness of existing ‘branding’ triggers of 
consumers’ choices, including the specific products connected to them, relative to the 
quantification of memory associations between those two mentioned factors and 
purchase frequencies (e.g., Romaniuk & Sharp, 2004a; Stocchi et al., 2015). 
As explained in the previous chapter, the transferral of those commercial 
techniques to the health promotion and social marketing arenas has not been completely 
explored or achieved. Addressing this gap within the domain of social marketing, while 
omitting the branding or commercial focus but considering the conditions that benefit 
obesogenity, would be advantageous to policymaking and health campaigning. This is 
because an obesogenity measure, as a predictive technique, can provide indicators (or 
markers) of the consumers’ behaviours and their diets in relation to their current 
environments and circumstances. 
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The purpose of this chapter is to outline and address the methodology adopted in 
investigating the key research question using the three phases explained below. 
Phase 1: Which cues regularly trigger reactions that favour unhealthy food 
choices (which cues are UHHs)? 
Phase 2: How do the identified triggers (UHHs) relate to the reported motivation 
behind food selection? 
Phase 3: How do the identified triggers (UHHs) relate to consumers’ 
propensities to habituation towards unhealthy food categories? 
This methodological chapter offers a detailed description of each phase and, at 
the end of the chapter, explicates the research tool. The explanation of the methodology 
is complex and progressive; this means that it is fundamental to follow the gradual 
evolution of each research phase to comprehend the wide-ranging methodological 
picture at the end. The information is explained in non-specialised language so that 
readers from various disciplines can follow the processes used. 
This methodological chapter is divided into four sections: phase 1, phase 2, 
phase 3, and the research instrument. The design of the semi-experimental data 
collection is offered at the end of the chapter, with the presentation of the research 
instrument development. This is intentionally placed at the end to better explain how 
each phase interconnects with the others. 
3.2 Phase 1 
3.2.1 Objective 
The focus of this research phase was to investigate consumers’ semiconscious 
food choices considering the associative responses towards healthy and unhealthy 
foods. This involved measuring the potential triggers of such responses (especially the 
UHHs) and identifying their likelihood and odds of occurrence. 
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3.2.2 Research assumptions 
As described in the previous chapter, the first assumption of this investigation 
was that by using marketing-like metrics social marketers can empirically identify 
consumers’ semiautomatic choices of food products by analysing the cues that prompt 
such products to mind. This assumption was tested by operationalising, as UHHs, the 
triggers of behavioural responses in which personal motivation is compromised to 
choose unhealthy food. 
Identifying these behavioural drivers (UHHs) involves uncovering the food 
categories related to them. This includes measuring the memory strength 
(likelihood/odds of the connection) between the possible trigger and the food categories 
associated with such cues.  
The possible cues of unhealthy food choices were drawn from the scientific 
research literature (e.g., Betsch & Haberstroh, 2014; Chartrand, 2005; Cohen, 2008a; 
Cohen, 2008b; Duhigg, 2013; Higgs et al., 2012; Hultén, Broweus, &Van Dijk, 2009; 
Jansen, 2010; Keller, 2003; Krishna, 2012; Nielsen, 2014; Siervo, Wells, & Cizza, 
2009; Spence et al., 2014; Verplanken & Orbell, 2003; Warlop et al., 2005) and pilot 
tested (see Appendix A). The resulting elements to be examined for their suitability as 
triggers of semiconscious responses were grouped in six blocks of treatments (group 
types), adding to a total of 33 cues to be analysed: 
 Sensorial cues: sweet, salty, savoury, bitter, sour, fatty 
 Social cues: being with friends, party 
 Emotional cues: sad, happy, bored, lonely, stressed, nervous, frustrated, 
insomnia, unwell, exhausted 
 Routine cues: breakfast, lunch, snack, dinner, bedtime 
 Times of the day: 6 a.m., 9 a.m., noon, 3 p.m., 6 p.m. 
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 Media cues: TV, radio, social media, print material, other media 
3.2.3 Hypotheses 
Each cue was tested to identify whether they trigger semiautomatic unhealthy 
food choices: UHHs (h1 = UHH); or semiautomatic healthy food choices–healthy 
habituation hooks (HHHs; h2 = HHH); or if they do not activate frequently any of these 
extreme choices (h3 = regular). This testing process initially involved three hypotheses 
per each of the 33 cues, with a total of 99 hypotheses to be tested. For example, for the 
cue ‘sweet’, the three hypotheses were: 
H1 UHH = when consumers are prompted with the cue ‘sweet’ they, as 
associative response, retrieve mostly unhealthy food categories. 
H2 HHH = when consumers are prompted with the cue ‘sweet’ they, as 
associative response, retrieve mostly healthy food categories. 
H3 regular = when consumers are prompted with the cue ‘sweet’ they, as 
associative response, do not retrieve any particular alternative more frequently than the 
others (healthy or unhealthy). 
Figure 3.1 illustrates each of the above hypotheses. 
 
 
 
 
 
 
 
 
 
 
Figure 3.1. Cue type hypotheses. 
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Therefore, the basic objective of the research in phase 1 included analysing each 
particular cue belonging to each one of the cue types’ groups (sensorial, social, 
emotional, routine, times of the day and media) to determine if the hypothesis of 
observing a UHH could be accepted or rejected.  
Additionally, considering the literature about obesogenity and marketing, it was 
also hypothesised that the number of UHHs would be higher than the number HHH, 
which means that the dominance of unhealthy food choices over healthy food choices 
will be found consistent with the literature reviewed. This expected result would be 
used as an indicator or marker of obesogenity. In that sense, it was predicted that: 
H4 = unhealthy food choices are more salient to memory than healthy food 
choices. 
3.2.4 Methodological rationale 
Considering the theoretical model presented in the literature review (Figure 
2.6.); the cues to be tested were selected to evoke or retrieve from consumers’ memory 
the product that the buyer considers/evaluates when exposed to such a cue (Hauser & 
Wernerfelt, 1990). This is the core part of research phase 1: measuring free recall and 
retrieval (Bjork & Vanhuele, 1992) of food types—healthy or unhealthy—
independently from consumer’s attitudes. 
The free recall associative test is taken in separation from consumer’s 
motivations behind food selection because food saliency is an effect largely about the 
product having a chance to be elicited in thought, rather than about choice being 
explained or justified by the consumer (Gardial & Biehal, 1985; Romaniuk & Sharp, 
2004b). 
This process is achieved utilising (implicit) semi-experimental principles of data 
collection previously published during this research candidature (e.g., Pinero de Plaza et 
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al., 2010; Pinero de Plaza et al., 2012a). Such principles helped to build up a research 
tool, which is explained in the final part of this chapter and is complemented by 
information outlined in the Appendix A.  
The significance of using the referred free associative testing technique, 
described in the research tool section, resides in gathering responses from the 
consumers’ semantic-associative memory system. For example, cues were prompted via 
an online platform using this type of indication: ‘Please, think about food and look at 
the word below. Please write down the name of the first food item that you can think of 
when you read this word: Salty.’ 
The way in which this was performed allowed for quantification of episodic 
memory, which comprises the unconscious, non-verbal responses, because the 
consumer consciously retrieves a food name from personal experiences, which reveals 
verbal and especially non-verbal information (often part of procedural and implicit 
deep-rooted reactions; e.g., Cofer, 1967; Dimofte, 2010; Koll, Von Wallpach, & 
Kreuzer, 2010).  
Words can work as linguistic or perceptive symbols (as stimulators of brain 
processes, Barsalou, 1999), which are roused in this investigation with semi-
experimental techniques (e.g. Humphreys, Tangen, Cornwell, Quinn, & Murray, 2010; 
Krishnan & Chakravarti, 1999). This is further explained in the last section of this 
chapter. 
3.2.5 Statistical methods 
This study applied Bayes’ theorem/Bayes’ rule to analyse the 99 hypotheses 
previously elaborated. Bayes’ theorem offers a result from probability theory (Bovens 
& Hartmann, 2004) that describes the probability of one event given some other event.  
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Therefore, the principal aim was to test the proposition of observing a cue that triggers 
unhealthy food choices, possibly in a semiconscious or a habit-like manner (UHH). 
Bayes’ theorem/Bayes’ rule was the analytical approach chosen for this 
hypothesis testing because the method manipulates mathematically current conditions, 
using prior evidence for determining if a tested cue could work (or not) as a strong 
unhealthy food trigger. This was achieved by setting up a decision framework with a 
priori critical value for the odds ratio and the likelihood ratio (Aitken & Taroni, 2004).  
This technique is sound and recognised as a reliable method of probability 
theory and statistics (Bovens & Hartmann, 2004). The method has been used for the 
investigation of choice and health (Balcombe, Fraser, & Falco, 2010) as it permits to 
explain how a person is most likely to act in a situation that involves uncertainty 
(Aribarg et al., 2010; Griffiths & Yuille, 2008). 
The robustness of this testing system is parallel to simple heuristics (e.g., 
Gigerenzer & Gaissmaier, 2011), and can lead to inferences that are more accurate 
according to the nature of decision-making of today’s humans (Neth & Gigerenzer, 
2015). This is relevant to the research because the current obesogenic environments are 
confronting scenarios where people have several options to choose from, but they seem 
to have indeterminate chances of making healthy or unhealthy food choices considering 
the complexity of the situation (Davidson et al., 2005). 
Several social marketing studies examining factors, like the cues of this 
research, tend to use exploratory factor analysis (EFA) to reveal the basic structure of a 
relative large proportioned set of variables. The use of this method was discarded for 
two major reasons: 1) a large sample was out of the financial scope of this research – 
additional information is offered in section 3.2.7 ‘Benchmarking with priori critical 
values’; 2) EFA is employed when a priori hypothesis is non-existent in relation to the 
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variables (Finch & West, 1997). This is not the case in this study, because the evidence-
based literature revised is providing a sound foundation for the elements presented as 
cues; and a pilot test demonstrated their suitability for this investigation”.    
3.2.6 Procedure 
In the context of this study, to falsify a hypothesis means to nullify or reject it; 
this occurs if a hypothesis can be demonstrated to be false.  Therefore, all that is 
necessary to reject a hypothesis is a single falsifying instance (e.g. Popper, 1959; 
Proctor & Capaldi, 2001).  
To falsify the 99 hypotheses of this first research phase, the procedure begins 
with the marketing assessment of the frequency of associations to some product types 
(like it is done in PGB studies e.g., Stocchi et al., 2015). However, this investigation 
uses a different method to the commercial examples provided.  
The study uses: Bayes’ rule, and introduces a benchmarking technique for 
accepting some outcomes as the most likely results, according to basic principles of 
‘falsifiability’ (Popper, 1959). A benchmark is understood as a point of reference by 
which the hypothesis can be invalidated. Details about the formulas of such calculations 
are explained next. 
To recognise a UHH, the first step is to use the frequency of responses 
associated with unhealthy food choices, stated in this study: ‘events unhealthy’ (EU), 
and the frequencies of responses of the opposing situation, stated as ‘events healthy’ 
(EH). Then, applying the Bayesian formula presented next, the per cent in which a cue 
can be seen as a trigger of unhealthy food choices is obtained. 
 For example: responses in relation to the cue ‘sweet’: it was found that 64% of 
events were associated with unhealthy food choices (EU) = 0.64. Likewise, it was 
observed that 9% of events were associated with healthy food choices (EH) = 0.09. 
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Since these events are mutually exclusive (the choice can be healthy or unhealthy), their 
respective chances of occurrence equal 0.5 each. 
Therefore, by following the Bayesian formula presented below, it is possible to 
calculate the conditional probability of an event denoted as P(B|A), and then the 
conditional probability of event B occurring, given that event A has already occurred, 
using the following formula: 
 
In this study, the formula (i.e., the probability of observing a UHH) is denoted 
as: Probability of UHH = (EU multiplied by 0.5) / (EU multiplied by 0.5 + EH 
multiplied by 0.5). Considering the numbers from the example = P(UHH) = (0.64 
multiplied by 0.5) / (0.64 multiplied by 0.5 + 0.09 multiplied by 0.5). Thus, the 
probability of ‘sweet’ to be acting as a UHH equals 88%. 
However, taking into consideration that a theory can be corroborated but never 
proven true (as indicated by Karl Popper, 1959), it is accepted that the proposition of 
observing a UHH should be decisively rejected if it makes a prediction that turns out to 
be false. Therefore, the combination of the Bayes’ rule, and a benchmarking technique, 
have been used in this investigation to nullify the hypothesis of sweet being a UHH. 
As explained, in relation to the occurrence of an event, it is equally likely to 
observe an event favouring mostly unhealthy food choices (0.5) and its opposite: an 
event favouring mostly healthy food choices (0.5). This is the case in this research, as 
the food is classified as either unhealthy or healthy; the prior odds of a cue prompting 
healthy or unhealthy responses are one out of one chance (prior odds: 1:1). This 
situation provides a constant number for the choice occurrence, because healthy and 
unhealthy food choices are mutually exclusive, and this classification of events 
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systematically guarantees that if one of these alternatives is certain to occur, the 
opposite cannot occur at the same time. 
3.2.7 Benchmarking with priori critical values 
However, in real environments (out of testing conditions) this assumption of 
equal chances of occurrence for choosing healthy and unhealthy food would be naïve. 
The choice occurrence can be subject to several particular environmental factors that 
mediate, moderate or challenge it. This means that calculating the chances of recalling 
or associating healthy or unhealthy food categories could be as probable as tossing a 
coin (Lee, 2012).  
Nevertheless, via two parameters integrated into this investigation, the accuracy 
of the calculation can be assessed far beyond chance. The following two parameters 
allow the rejection (falsification) of the hypothesis of a cue being a UHH: 
1. The tested cue has to show high likelihood (results of 1 or above) in 
retrieving from memory unhealthy food categories. 
2. Likewise, the cue has to show high odds (results of 1 or above) in its 
posterior probability of happening. 
Therefore, the benchmarking of a UHH is calculated in this manner: (UHHs = 
(EU/0.5) ≥1 and (0.5/0.5) multiplied by (EU/EH) ≥1). For example: (UHHs = (0.64/0.5) 
≥1 and (0.5/0.5) multiplied by (0.64/0.09) ≥1). 
This calculation has been set in view of how Bayesian indicators are established 
in advertising studies and marketing (e.g., Aribarg et al., 2010; Hui & Bradlow, 2012), 
and especially considering medical testing (where the aim is solely disease-probability 
revision; e.g., Boyko, 1994; Harrell, Califf, Pryor, Lee, & Rosati, 1982; Parshall, 2013). 
For instance, when investigating whether a person has an illness, researchers count 
markers of the disease (something like the per cent or frequencies of memory 
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associations used in this research). Subsequently, they use the principles of Bayes’ rule 
to diagnose the case by following these parameters: 
When the likelihood ratio is greater than 1, the test result is associated with the 
disease; when the posterior probability is less than 1, the result is associated with the 
absence of the disease. Therefore, considering the coding of healthy and unhealthy as 
opposites, in this investigation, to ‘diagnose’ true positive results these two values—the 
likelihood ratio and the posterior probability—both have to be situated higher than or at 
least equal to 1 (e.g., Aitken & Taroni, 2004). 
Then, after using the described formulas, according to the example, the 
likelihood that a UHH would take place is: (0.64/0.5) = 1.3. Further, according to the 
Bayes’ rule formula, the odds or posterior probability is (0.5/0.5) multiplied by 
(0.64/0.09) = 7.1. 
Therefore, after taking into account the relevant evidence (prior odds of 1:1), 
multiplied by the likelihood of UHH taking place: (1.3), Bayes’ rule indicates that the 
posterior probability or odds that the word ‘sweet’ was identified accurately as a UHH 
is 7 odds out of one chance (out of one exposure to the cue sweet). This is stated in this 
research as (7.1). 
Hence, this outcome indicates that ‘sweet’ is a UHH because its likelihood of 
happening is superior to 1, and the posterior odds of occurring are above 1, as per the 
developed benchmarking principle. The calculations and formulas presented in this 
UHHs test are easily and automatically performed using an Excel datasheet, and can be 
exported to SPSS to automatically crosstab the UHHs against other variables.  
The calculations of HHHs are based on the same formulas and procedures but 
substituting the positions of (EU), with the opposing situation: (EH), and placing (EU) 
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where (EH) was originally placed; for example: HHH = (EH multiplied by 0.5) / (EH 
multiplied by 0.5 + EU multiplied by 0.5). 
The results of this test are not based on merely probabilistic assumptions; as the 
test considers prior and posterior evidence to reject the null hypothesis, as per Bayes’ 
rule. This cue-testing method using Bayesian principles evades explanation of food 
motives and attitudinal evaluation of the cue or foods, and distinguishes cuing elements 
from strong triggers (UHHs) by mathematically and statistically falsifying each cue 
hypothesis (UHH, HHH, regular cue).  
A large sample size for the memory associative analysis is not necessarily 
applicable because each hypothesis (UHH, HHH and regular) is initially falsified, to 
meet a comparable criterion to significant testing (Popper, 2002). This means that this 
method tests a null hypothesis by seeing whether the observed data is outside of the 
confidence space around the parameter value for the null hypothesis.  
Like Bayesian updating, this investigation, uses probability theory after 
observing some evidence, then it takes the results as a prior probability, and a new 
posterior probability is computed after considering the new evidence. The falsification 
of each UHH hypothesis is based on Popper's argument (see: Popper, 1959) which is 
widely accepted among experimental psychologists and certainly scientists in general 
(Proctor & Capaldi, 2001). 
Nevertheless, these calculations cannot assure the truth of the final result. 
Instead, they provide the odds that one out of a number of alternative responses is 
factual and most probably accurate; possibly no other procedure can deliver a better 
inference, as indicated by Stone (2013) and deduced with the method’s application in 
the legal interpretation and analyses of crimes (e.g., Oatley & Ewart, 2003). 
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Each UHH and the types of foods that they evoke from memory will be explored 
or dissected individually by adapting well-known marketing metrics or formulas of 
product penetration and performance (e.g., Farris et al., 2006). This allows for the 
detailed measurement of each UHH and associated foods, alone and in competition.  
The adapted formulas from ‘Marketing metrics: 50+ metrics every executive 
should master’ (Farris et al., 2006), generally involves adding up the number of 
associations given to a brand and dividing the sum by the total number of associations 
given by a representative sample of consumers in the market: 
• total penetration = food associations (#)/total sample (#) 
• market _memory penetration (%) = total food associations at times of 
UHH exposure (#)/total sample (#) 
• memory penetration share (%) = market_memory penetration (%)/total 
penetration (%). 
The market-memory penetration per cent, and the memory penetration share, are 
measures of the ‘memory lure’ of the UHH. For example, the ‘market-memory 
penetration’ is the per cent of the relevant population that has recall for a given ‘vector’ 
(unhealthy product) at least once when exposed to the UHH. Conversely, the ‘memory 
penetration share’ can inform how well a UHH (and its associated vector) are doing in 
the memory of people compared to competing UHHs (and their associated vectors); 
these explanations have been adapted from well-known marketing penetration formulas 
published by Farris et al. (2006). 
In medical testing terms, the assumption made in this testing method (in research 
phase 1) about the relationship of (a) memory retrieval (food elicitation and salience), 
and, (b) possible habituation, is understood as a surrogate endpoint (or marker). It 
means that measuring the effect of memory associations may be correlated with a real 
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endpoint that is habituation because of the automaticity of response to the cue. 
However, they do not necessarily have to hold a guaranteed relationship but can be seen 
as surrogate endpoints informing about obesogenity levels of the person’s environment. 
The marketing/memory metrics do not necessarily replicate sales market share. 
This approach draws from a quasi-experimental consumer survey in relation to 
consumers’ memory, but in other research phases of this study they are intersected with 
variables of frequency of consumption considering the odds and potentiality of 
occurring and repeating in real life conditions according to consumers’ characteristics. 
3.2.8 Coding and classifying the food associations 
To determine the strength of the association of a food category with a cue, each 
food category must have a code that allows counting of the times that a type of food was 
retrieved from consumers’ memories. Similar coding can be established for identifying 
brands, product characteristics, or more general groups of foods, such as healthy groups 
and unhealthy groups. 
For example, ‘1’ for healthy food categories, ‘2’ for unhealthy food categories 
and ‘0’ for responses that do not match this criterion. To differentiate healthy food from 
unhealthy food, a broad food classification was adopted and modified from the field of 
nutrition and health (from Monteiro et al., 2010). This early version of the current 
‘Nova classification’ (from Moubarac, et al., 2014) was preferred because it describes in 
a less itemized modus processed foods and ultra-processed products.  
The classification of Monteiro et al., 2010 is more flexible and more harmonious 
with the theory (see 2.2 section) and methodology of this research. Operationally, 
limiting the ‘unhealthy food categories’ only to ultra-processed food products would 
mean removing some of these food items (and several others) from the list of unhealthy 
foods:  
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 Salted and dried or oil-preserved canned fish and others; salted or 
processed nuts (they can be processed or ultra-processed depending on 
the presence or not of additives)  
 Cheese (most are processed food, but some are ultra-processed like 
cream cheese with flavours) 
 Smoked salmon (processed, canned beans and canned vegetables -
processed).  
 Most breads on the market are ultra-processed but some breads are 
processed (if only made of basic ingredients, such as flour, water, yeast 
and salt).  
The presented examples of differentiations of process and ultra-processed 
products are impossible to distinguish via implicit/semiconscious testing of memory 
associations. Moreover, the literature reviewed indicates that several branded foods 
(most PGBs) probably are triggering unhealthy habits of food consumption via 
branding, marketing and advertising of both types of products. To test and detect such 
connection is necessary that both groups (processed food and ultra-processed products) 
be assembled as one group: ‘unhealthy food’.   
The literature review supports that an unknown amount of food processing 
methods can be detrimental to health. In that way, the label ‘unhealthy’ is justified not 
just because of the aggressive market or commercialisation of such products, but 
because several methods of food processing are increasingly associated with NCDs, 
autoimmunity, obesity and several other pandemic issues (as per Bressan & Kramer, 
2016; Fasano & Shea-Donohue, 2005; Hojjat, 2015; Gow et al., 2016; Lammers et al., 
2015; Lammers et al 2015; Lerner & Matthias, 2015; NIEHS, 2013; Real et al., 2015; 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    130 
Richards et al 2016; Pearson et al 2003; Riley & Jungheim 2016; Vojdani, 2014a; 
Vojdani, 2014b; Von Hertzen et al., 2015). 
Considering the presented rationale, all breads and sugars, all the processed and 
ultra-processed products are operationalised as ‘unhealthy food’. This includes caffeine, 
since there are issues of concern for Australian and New Zealand health authorities (e.g. 
The Australia’s Food Regulation Standing Committee, see Langley, 2013) and its 
drinking is connected with sugar consumption (e.g., Lustig, Schmidt, & Brindis, 2012).  
For the explained theoretical and experimental reasons, the system of coding and 
classifying the food associations is firstly simplified to a binary code, which initially 
presents two foods groups of relevance and several other labels: 
 Healthy food - ‘group 1’: equals all unprocessed and minimally processed foods, 
which include all types of such food sourced from plants or animals. 
Additionally, it comprises processed culinary ingredients, which are to be 
combined with foods to prepare meals and dishes. This healthy group of food is 
meant to be consumed frequently (3 times per day). 
 Unhealthy food - ‘group 2’: all products formulated principally or wholly from 
ingredients, with typically little or no fresh food. This category combines several 
‘processed foods’ and ‘ultra-processed’ food groups. These items are detrimental 
to health if consumed frequently (see Monteiro et al., 2010). 
The detailed list of food items, from Monteiro et al. (2010), was adapted initially 
for classifying each food-name retrieved from memory into a food label. This means 
that any food-name or brand-name would be grouped (coded) within the numbered food 
labels presented in the columns (Labels) of the Table 3.1.  For example, if a respondent 
retrieves the word ‘lollies’, and other participant retrieves the word ‘confit’, each of 
these responses would be entered or coded as number 35- label: ‘candies’.  
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Some healthy products reflected in Table 3.1 (Healthy ‘group 1’ and Unhealthy 
‘group 2’) such as coffee, tea and sugar, are coded in the data as unhealthy within the 
specific labelling list (from 1 until 54). They are also included as unhealthy within the 
binary coding of the data (healthy/unhealthy). This is possible because the labelling 
coding system is designed to recognise how each cue affects the retrieval of each 
specific food label and the quantification of their association frequencies from 
consumers’ memories.  
Table 3.1 
Coding System 
Labels Healthy ‘group 1’ Labels Unhealthy ‘group 2’ 
1 Fruits 28 Breads 
2 Vegetables 29 Cheeses 
3 Milk 30 Chocolate 
4 Eggs 31 Sauces, including salad dressings 
5 Meat 32 Ice cream 
6 Grains 33 Crackers 
7 Pasta 34 Breakfast cereals 
8 Oils 35 Candies 
9 Poultry 36 Sausages 
10 Fish 37 Crisps (potato- or grain-based) 
11 Roots 38 Sugary baked goods 
12 Unsalted nuts 39 Soft drinks 
13 Coffee 40 Instant noodles or soups 
14 Butter 41 Salted or processed nuts 
15 Wheat flour 42 Margarine 
16 Dried herbs 43 Salted and dried or oil-preserved 
canned fish and others 
17 Plain natural yoghurt 44 Sweetened fruit juices 
18 Tea 45 Canned beans 
19 Cream 46 Salami 
20 Table sugar 47 Smoked salmon 
21 Corn flour 48 Canned vegetables 
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Labels Healthy ‘group 1’ Labels Unhealthy ‘group 2’ 
22 Shellfish 49 Microwave meals 
23 Unsalted seeds 50 Premade packaged meals 
24 Thickener 51 Sugared milky things 
25 Natural sweetener (no 
sugar) 
52 Diet products 
26 Lard 53 Energy drinks 
27 Others healthy 54 Others unhealthy 
Considering that the memory association test is based on free association, two 
additional coding labels ‘others’ were added (27) and (54): 
1. Label 27, ‘others healthy’, refers to aroused names such as supermarket 
names, homemade food, healthy expressions, water and all the things that 
can be classified as healthy but are not necessarily on the list. 
2. Label 54, ‘others unhealthy’, refers to specific names of fast food 
restaurants, such as McDonalds and Hungry Jacks, alcohol or other 
responses including fast food categories and unhealthy snacks. 
A fake block of variables (colour cues) are used but not quantified because of 
results from the pilot test of cues (see Appendix A) and experimental reasons. This is 
explained in the research instrument section. 
3.3 Phase 2 
3.3.1 Objective 
This phase is dedicated to examining consumers’ motivation behind food 
selection, and its statistical relationship with the responses obtained from the association 
test in relation to each UHH (phase 1 data). 
3.3.2 Research assumptions 
The idea of testing for the referred statistical association between ‘motivation 
behind food selection’ and each UHH is to reconfirm that the new UHHs test (phase 1) 
offers consistent results with the previous studies (detailed in the literature review 
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chapter) by validating the following proposition: constructive attitudes and motivations 
in relation to reported healthy eating behaviours (rational thinking) tend to be, in most 
cases, independent from habit-like triggered responses, and bias towards reconstructive 
ideas of what people think they should do (Agnew, Carlston, Graziano, & Kelly, 2010). 
The semiconscious responses to cues can transcend, and overpower people’s 
knowledge, conscious intentions, and self-discipline (e.g., Alexander, 2008; Cohen, 
2008a; Cohen, 2008b; Davidson et al., 2005; Hendriks et al., 2015; Neth & Gigerenzer, 
2015; Verplanken & Wood, 2006; Watson et al., 2014; Watson et al., 2016). 
3.3.3 Hypotheses 
In view of the research assumptions stated, there is a strong presumption of 
independence between the data to be obtained via the UHHs test (research phase 1) and 
the information to be received; that is, when asking about motivations behind food 
selection. 
A verified construction (and questionnaire) to investigate the food motives 
behind food selection (including nine main groups or factors, which comprise a total of 
36 sub-motivations) was taken from Steptoe et al. (1995), and is displayed in Table 3.2. 
In the original development of The Food Choice Questionnaire (FCQ), Factor Analysis 
with Varimax Rotation was used to reduce 36 items to 9 general factors, which 
accounted for 65.2% of the variance. The internal consistency of the FCQ was 
reasonably high at that stage in time. Cronbach’s alpha scores for the measures are 
expected to be above 0.70. A section dedicated to data reliability and internal 
consistency will present such information in the results chapter. 
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Table 3.2 
Nine Motivational Factors Behind Selection of Food 
 
Health Mood Convenience 
Sensory 
appeal 
Natural 
content Price 
Weight 
control Familiarity Ethical concerns 
Contains a lot of 
vitamins and minerals 
Keeps me healthy 
Is nutritious 
Is high in protein 
Is good for my 
skin/teeth/hair/nails, 
etc. 
Is high in ﬁbre and 
roughage 
Helps me 
cope with 
stress 
Helps me to 
cope with life 
Helps me 
relax 
Keeps me 
awake/alert 
Cheers me up 
Makes me 
feel good 
Is easy to 
prepare 
Can be cooked 
very simply 
Takes no time 
to prepare 
Can be bought 
in shops close 
to where I live 
or work 
Is easily 
available in 
shops and 
supermarket 
Smells nice 
Looks nice 
Has a 
pleasant 
texture 
Tastes good 
Contains no 
additives 
Contains 
natural 
ingredient 
Contains no 
artiﬁcial 
ingredients 
Is not 
expensive 
Is cheap 
Is good 
value for 
money 
Is low in 
calorie 
Helps me 
control my 
weight 
Is low in fat 
Is what I 
usually eat 
Is familiar 
Is like the 
food I ate 
when I was a 
child 
Comes from 
countries I 
approve of 
politically 
Has the country of 
origin clearly 
marked 
Is packaged in an 
environmentally 
friendly way 
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The 36 sub-motivations listed in Table 3.2 were tested against each UHH’s data. 
Such a testing procedure provides a general view or tendency in relation to the 
association between the nine motivational factors and each UHH. In consistency with 
the literature review, it was anticipated that: 
h4: all nine motivational factors behind food selection would show most of their 
sub-motivations as independent (non-association) rather than dependent (association) in 
relation to each UHH. This means that the null hypothesis of phase 2 states that there is 
a trend of no relationship between each UHH’s data and each of the nine factors 
considered as motivation behind food selection 
3.3.4 Methodological rationale 
Given that the UHHs data will tend (by definition) to be skewed towards one tail 
of the distribution, some data conversion methods were used so that the variables 
investigated in this phase became easier to compare and to analyse. The way in which 
the data are manipulated permits analysis of the association of motivational responses 
and habit-like responses with several techniques, explained later in this research phase. 
Therefore, the association or relationship between ‘motivation behind food 
selection’ and each UHH was tested via different statistical methods, at the same time. 
This testing exercise was assumed to be an explorative process to find a common trend 
of results irrespective of the statistical procedure to be applied. Consequently, it was 
expected that a tendency of non-significant associations between the 36 sub-motives 
and each UHH would be found. This means that findings may vary to a reasonable 
degree (not higher than 5%) when using different methods or data manipulation 
techniques. In general, a noticeable pattern of independence was expected to occur 
between each UHH and each sub-motivation. 
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3.3.5 Data coding 
The memory associative data in relation to the detection of the UHH was 
collected with an implicit/semiconscious associative method that, in the first instance, 
codes food in this way: ‘0’ for responses that do not match the criterion of healthy or 
unhealthy, ‘1’ for healthy food categories and ‘2’ for unhealthy food categories (this 
data can be analysed as categorical or ordinal). 
The motivational data from phase 2 was collected using this explicit technique: 
each sub-motivation behind food selection (the 36 attitudinal statements that integrate a 
total of nine factors or motives behind food selection) was presented in a random order, 
one at a time. For example:  
‘To be honest, I normally ingest something that ...’ 
‘Is easy to prepare’ 
A simple selection list of responses was organised categorically (rarely, often, 
always, it doesn’t matter), but for the statistical analysis the data can be coded and 
reorganised in an ordinal way (it doesn’t matter = ‘1’, rarely = ‘2’, often = ‘3’, always = 
‘4’). 
Considering the skewness of the UHH data, each UHH was transformed into a 
scale variable. This was possible by converting them into a Z-score (Abdi, 2007). This 
allowed the determination of how many standard deviations a particular score was from 
the mean, regardless of the shape of the distribution. Z-scores always produce a 
distribution with a mean of 0 and a standard deviation of 1 without altering the data 
collected (Ghasemi & Zahediasl, 2012). Therefore, each UHH was coded as: 
• low strength (1) = from the lowest value to the mean: zero (0) 
• high strength (2) = from the heights value to the mean: zero (0). 
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This means that there are two types of coding for the UHHs data, the one 
presented above according to their strength, and the one presented as general coding on 
research phase 1: ‘0’ for responses that do not match the criterion of healthy or 
unhealthy, ‘1’ for healthy food categories and ‘2’ for unhealthy food categories. These 
transformed sets of data, in relation to the UHHs, were used depending on the statistical 
method applied, as it is explained next and further in section 3.4.5, Table 3.3 (Units of 
Measures). Additionally, at the end of Appendix A the questionnaire clearly indicates 
the initial values used for each of the questions of the study. 
3.3.6 Statistical methods and procedures 
Initially, the reliability and internal consistency of the data were assessed via the 
Cronbach alpha test for the memory associative data (UHH data or phase 1 data), and 
for the data collected on the motivation behind food selection. This is to show the extent 
to which the instrument (explained at the end of this chapter) measures both constructs, 
and the reliability and internal consistency of the data. This is imperative because an 
instrument cannot be valid unless its data are reliable (Tavakol & Dennick, 2011). If the 
Cronbach’s alpha test delivers a coefficient that equals .70 or higher, the reliability 
would be considered satisfactory (Bruin, 2006; George & Mallery, 2003). 
Considering the type of data collected, two tests were selected as the most 
appropriate methods to evaluate if motivation behind food selection data and the UHHs 
data is independent (showing non-significant associations in most tests). The main 
methods are (a) Pearson chi-square tests, and (b) the Kruskal-Wallis test. 
The Pearson chi-square tests of independence (Plackett, 1983) via SPSS 22 were 
run to test each UHH’s association to each sub-motive behind food selection. However, 
considering the large number of variables, a custom table was used for the analysis. The 
significant results would be reported. Therefore, a general trend by motivational factor 
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can be established by counting the number of significant cases against the non-
significant (excluding results that do not meet the method assumptions). 
In a parallel effort, the Kruskal-Wallis test was performed to identify differences 
between these two groups of data (using the variables that are converted to scale UHHs 
and ordinal form-responses to sub-motivations behind food selection). The Kruskal-
Wallis test (from SPSS 22) corroborates if the null hypothesis is accepted or rejected, 
offering a quick list of outputs with p values (95% of confidence) indicating 
independence if the null hypothesis is retained (when the distributions are the same), or 
dependence if it is rejected (when a significant difference is found). 
Since the sub-motivations behind food selection are organised by nine factors, a 
group summary of results and a general interpretation will be presented for each factor. 
However, details of each calculation are provided in Appendix A. 
A detailed example of one significant association per motivational factor will be 
presented using Monte Carlo simulations—99% confidence (including likelihood ratio; 
as per Mehta, Patel & Senchaudhuri, 2000 and 2011). The Monte Carlo simulations 
performed with SPSS statistics uses the existing predictive data as the starting point for 
a simulation, which builds on a predictive result. SPSS calculates the results over and 
over, each time using a different set of random values to produce distributions of 
possible outcome values. This will be calculated with the raw UHH data (non-
standardised) as it permits the particulars of each significant case to be explained with a 
graphic and produces an unbiased estimate that is reliable, even in circumstances where 
the asymptotic p value is not (Mehta et al. 2000; Mehta et al. 2011). 
Using these different methods, which have different assumptions about the data, 
helps to falsify the presumption of independence and may provide stronger evidence to 
support the notion of the independence between explicit motivation behind food 
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selection and implicit/semiconscious reactions to cues (UHHs), as explained in the 
literature review (e.g., Dimofte, 2010). 
3.4 Phase 3 
3.4.1 Objective 
The objective of this phase was to show how the data obtained from the UHH 
test could be analysed and compared to demographic characteristics and reported 
frequency of food consumption. This exercise demonstrates the applicability of the 
method and research tool introduced in research phase 1. Therefore, this section 
includes the research question to investigate consumers expanded demographic profile, 
considering findings from previous research phases. 
Results could help to tailor interventions, campaigns and even policies. As 
explained previously, the core of this final research phase was to investigate consumers’ 
propensities to habituation in relation to reported frequencies of unhealthy food 
categories. This is necessary because the definition of ‘unhealthy food’ is also a 
function of both the level of processing of the food and its frequency of consumption. 
3.4.2 Research assumptions and methodological rationale 
The assumption of this phase was that, considering demographics and frequency 
of food consumption, the consumer profile and its segments can be identified. The 
rationale for this is that interventions and other actions against possible obesogenic 
factors (precursors of obesity and NCDs) can be tailored according to consumers’ 
characteristics and the UHH test. 
The theoretical model and the literature review presented explain that frequency 
of food consumption is important for marketers because it helps measure consumer 
loyalty and market penetration by considering frequency of purchase (or consumption) 
in relation to memories or, in other cases, to attitudes (e.g., Bird, Channon, & 
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Ehrenberg, 1970; Liu-Thompkins & Tam, 2013; Neupane, 2015; Romaniuk & Sharp, 
2004a; Romaniuk, 2013; Sharp, 2010; Stocchi et al., 2015). 
The psychology literature also considers frequencies of behaviours when 
measuring habits (e.g., Lally, Van Jaarsveld, Potts, & Wardle, 2010; Orbell & 
Verplanken, 2015; Verplanken, Aarts, van Knippenberg, & van Knippenberg, 1994; 
Wood, Quinn, & Kashy, 2002; Wood, Tam, & Witt, 2005). Repetition is the most 
accepted element in the definition of habit. As a consequence, habit measurements 
mostly focus on indicators of repetition of behaviour, quantity of performances in a 
defined time length, or behavioral frequency (Naab & Schnauber, 2016). 
Therefore, to measure food consumption, a validated format in the area of 
nutritional epidemiology research (Bingham et al., 1994; Bingham et al., 1995; Willett 
et al., 1988) was initially chosen to capture the frequency of food consumption. It 
quantifies consumption of food categories in this way: never, less than 1 per month, 1–3 
per month, 1 per week, 2–4 per week, 5–6 per week, 1 per day, 2–3 per day, 4–5 per 
day, 6+ per day. 
After the data collection, the responses about frequency of food consumption 
were recoded to create consumers’ groups, as per their susceptibilities to habitual 
consumption of unhealthy food. This was elaborated, considering that, if the behaviour 
is frequently performed (at least 2 times per month) and it is extensively executed (a 
minimum of 10 times), it may be accepted as habitual behaviour, as per Ronis, Yates & 
Kirscht (1988). Therefore, the propensity to act in a habit-like pattern in relation to 
unhealthy food consumption can be categorised for marketing profiling purposes as: 
 Mild: people that consume the category from less than 1 time per month up to 1 
time per week. 
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 Vulnerable: people that consume the category from 2 to 4 times per week up to 5 
to 6 times per week. 
 Hazardous: people that consume the category from 1 product per day up to 6+ 
products per day. 
This type of grouping of consumers is supported by several research reports that 
indicate: 
When behaviours were performed weekly, established habits tended to rule 
people’s behaviour in comparison to any plans they’d formed to act differently. 
It was only when behaviours were performed only once or a few times a year, 
like getting flu jabs or donating blood, that intentions took over from autopilot 
(Dean, 2012, p. 22). 
Therefore, the respondents were categorised according to their propensity to 
react in a habit-like pattern in relation to unhealthy food categories. The consumption 
counts are irrespective of the circumstances of each consumption, such as whether it 
occurs in a restaurant or at home. The process includes testing the significant 
associations between the reported frequency of consumption of unhealthy food 
categories (mild, vulnerable and hazardous) against the UHH data, and then comparing 
it to demographic information and other questions associated with food behaviours. 
3.4.3 Research questions of phase 3 and statistical methods and procedures 
The following research questions were formulated to investigate and target 
segments or categories of the population (mild, vulnerable and hazardous) and to build 
up intervention, strategies or policies to tackle possible precursors of obesity and NCDs. 
The information obtained represents a triangulation between the frequency of unhealthy 
food consumption, the triggers of such behaviours (UHHs) and the demographic data. 
In this regard, the research questions of phase 3 were: 
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1. What is the general reported frequency of unhealthy food consumption? 
2. How do consumers divide in relation to their propensity to habituation 
towards unhealthy food consumption (mild, vulnerable and hazardous)? 
3. How do the propensities to habituation (towards all unhealthy food) shows 
up within each UHH? 
4. How do the propensities of habituation relate to each vector (unhealthy food 
category)? 
5. Does gender hold a significant association with the UHHs, considering the 
consumers’ propensities to habituation groups? 
6. Do age groups hold significant associations with the UHHs, considering the 
consumers’ propensities to habituation groups? 
7. Do Australian geographic locations have a significant association with the 
UHHs, considering the propensities to habituation groups? 
8. Do types of shopping locations have a significant association with the 
UHHs, considering the propensities to habituation groups? 
9. Does level of responsibility in relation to food shopping, meal planning and 
preparation of food hold a significant association with the UHHs, 
considering the propensities to habituation groups? 
10. Do meal occasions and eating locations hold a significant association with 
the UHHs, considering the propensities to habituation groups? 
11. Do special diets or does depriving specific foods items hold a significant 
association with the UHHs, considering the propensities to habituation 
groups? 
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12. Does finding healthy or unhealthy food difficult to buy hold a significant 
association with the UHHs, considering the propensities to habituation 
groups? 
13. Does a specific number of people living in a household hold a significant 
association with the UHHs, considering the propensities to habituation 
groups? 
14. Does any particular level of education hold a significant association with the 
UHHs, considering the propensities to habituation groups? 
15. Does belonging to any specific ethnicity or cultural background hold a 
significant association with the UHHs, considering the propensities to 
habituation groups? 
16. Does marital status hold a significant association with the UHHs, 
considering the propensities to habituation groups? 
17. Does any particular religious influence hold a significant association with the 
UHHs, considering the propensities to habituation groups? 
18. Does having a particular income hold a significant association with the 
UHHs, considering the propensities to habituation groups? 
19. Does any employment status hold a significant association with the UHHs, 
considering the propensities to habituation groups? 
20. Does having any health condition hold a significant association with the 
UHHs, considering the propensities to habituation groups? 
The following methods were used to address these questions: (a) significance 
tests—chi-square test of independence, and (b) comparison of column proportions (Z 
test). These tests were calculated using SPSS 22 ‘custom tables’, which enable the 
determination of the relative ordering of the categories of the columns (categorical 
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variable) in terms of the category proportions of the rows (also considered categorical 
variables). Bonferroni adjustments were used to correct the significance of results. 
The most important variable in this research phase is the frequency of food 
consumption, because it permits the classification of consumers according to their 
propensity to habitual consumption of unhealthy food categories. A summary of results 
was constructed with the general frequencies of responses towards all the unhealthy 
food categories (vectors variable).  
Consumers’ propensity to engage in habit-like behaviours is calculated via SPSS 
22 ‘custom tables’ (pivot tables/ multilevel). A multilevel combination of 1) the ‘vector 
variable’ with 2) an aggregated variable of the UHH data, helps rearranging multiple 
dimensions of the data, considering consumer groups’ type (mild, vulnerable and 
hazardous). Such information is cross-tabulated, at the same time, with the different 
variables generated from the demographic data, depending on the ‘profiling question’.  
After analysing multiple levels of responses: 1) the frequency of unhealthy food 
consumption (explicit data); 2) UHHs, as the triggers of semiconscious behavioural 
responses (implicit/semiconscious data); and 3) the demographic data (explicit data); 
only the significant results are reported and tested for significant differences in relation 
to the significantly higher proportion of responses across propensities to habit-like 
behaviours (mild, vulnerable and hazardous). 
3.4.4 Research instrument development 
The research instrument was developed to gather data about the three research 
phases. It is an online quasi-experimental survey (available here: 
http://survey.confirmit.com/wix2/p3069776562.aspx). Since the data were captured 
electronically, the tool is made available for current and future visits or assessments, so 
that anyone can gauge its dynamic interface and design online (in an environmentally 
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friendly way: without being printed). The plain questionnaire and the original values of 
the variables can be found in Appendix A.  
The research tool helps prevent human error on quality issues, such as potential 
data entry mistakes, extra costs, transport, storage and security associated with paper-
based questionnaires. The online survey also facilitated the sample selection process 
because the services of Pureprofile (a data collection agency) were used.  
Pureprofile helped match the sample to the Australian population characteristics. 
The subjects were randomly drawn in representative quotas, selecting adults across all 
states and territories of Australia, in proportion to the national population, but including 
shoppers of groceries irrespective of gender.  
Thus, the sample selection (n = 258) was designed to epitomize the Australian 
population; and as such can be used to infer about the whole population in phase 2 and 3 
of the study. This is because the chosen group was taken from a larger statistical 
population, which is adequately replicating the age, geographical location, distributions 
and several other factors like the ethnicities and cultural backgrounds of Australians. 
The specifically parameters are observable in the questionnaire demographic questions; 
more detail can be grasped in the values assigned to such question, particularly from 
Q28 until Q37.   
However, depending on the research phase (as presented in Table 3.3) the data 
were manipulated to be analysed with nonparametric tests (e.g. Kruskal-Wallis test).   
Information and quality standards were provided by the data collection agency, 
including cross referencing of the sample profile data with survey responses, data 
cleaning, data validation (edits) and reducing/eliminating data errors. Responses were 
automatically loaded into an SPSS database and were copied into Excel format. 
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All stages of this research (phases 1, 2 and 3) and its procedures were approved 
by the Human Research Ethics Committee of Deakin University, Australia (ID: BL-EC-
40-13). Therefore, the information was acquired with no risk to the respondents or 
ethical concerns (consent for voluntary participation was identified by respondents 
choosing to partake). Graphically, participants could comprehend the overall length of 
the questionnaires (which was originally pilot tested as explained in Appendix A). They 
were required to respond to all questions. 
As explained for each research phase, the research instrument included different 
types of questions and response formats to gather information and capture the responses 
of participants according to the research assumptions, hypotheses and research 
questions stated in each phase. For example, in the case of the questions about memory 
associations and frequency of food consumption, the survey used multiple response 
matrices separated with computer scripts to evaluate one element (exposure) at a time. 
Two screenshots are presented—Figures 3.2 and 3.3—to demonstrate how some 
questions were displayed on the computer screen. 
 
Figure 3.2. Survey example  
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Figure 3.3. Survey example 
The quasi-experimental elements of this research instrument are evidenced in the 
conceptual approach and the logic behind implicitly measuring memory associations 
(e.g., Greenwald et al., 2002; Greenwald, McGhee, & Schwartz, 1998; Greenwald, 
Poehlman, Uhlmann, & Banaji, 2009; Humphreys et al., 2010; Krishnan, 2012; 
Krishnan & Chakravarti, 1999; Shapiro & Krishnan, 2001), in which participants do not 
know the ulterior motive of the section—they only know that it is about food. 
The method has several similarities to its analogous FMCG and psychological 
attempts, as it prompts (a) familiarity (e.g., Coane, et al., 2015; Coates, Butler, & Berry, 
2006; Hawkins & Hoch, 1992; Malt & Smith, 1982; Mandler, 1980; Vanhuele & 
Groupe, 1995), (b) retrieval (e.g., Bjork & Vanhuele, 1992; Mandler & Read, 1980; 
Vanhuele & Groupe, 1995), and (c) prospective memory (e.g., Cona et al., 2015; 
McDaniel & Einstein, 2000). Additionally, it is consistent with the theoretical and 
empirical literature of obesity connected to current psychological issues of memory 
process, eating and remembering food intake (Higgs et al., 2012). 
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However, since the objective of this test was not about selling a product or a 
brand, but about assessing the triggers’ strength for the purpose of further strategic 
appraisal in relation to health campaigns and interventions, the methodology and the 
research instrument are innovative, as they are specially designed for the procurement 
of eliciting automaticity from consumers’ memory association responses. The method 
used takes advantage of current knowledge about the brain’s economic functions, such 
as saving energy, effort and time, for semiconscious and/or unconscious decision-
making, as explained in the literature review (see Chapter 2, Section 2.5) and the 
theoretical model (see Figure 2.6). 
The method used permits question rotation (like a computer game). This style of 
survey was also pilot tested (as part of this candidature; see Appendix A). The results of 
the pilot test for a dynamic questionnaire testing memory associations were also 
reported in a book chapter about experimental research in the area of packaging design 
and were presented at the European Marketing Academy Conference and the Australian 
and New Zealand Marketing Academy Conference (Pinero de Plaza et al., 2012a; 
Pinero de Plaza et al., 2012b). 
The length of the questionnaire was manipulated so that the question formatting 
and wording was logically listed and easily understood by the respondents. As 
explained within each research phase, the online survey employed different approaches 
to respondents (implicitly, explicitly) and analysis required transforming data to obtain 
more insights concerning the relationship between those variables (as suggested by 
Dimofte, 2010). 
3.4.5 Obtaining automatic and semiconscious responses 
At the beginning of the survey, a section was included for familiarising the 
respondents with the interactive style of the survey and, primarily, for stimulating a 
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routine-mood of answering and propitiating less rationalisation and more automatic 
(semiconscious) reactions. Pretend variables (with no measurement intent) were used to 
induce this answering mood. Colours were selected for this section because of the 
results a pilot test (Appendix A). 
 In the pilot assessment colours were identified as the least relevant factors when 
considering the triggers for health purposes; this may have been because of the design 
of the test.  Its over-all information did not give reference to anything but food 
categories, and it was not investigating branding or product differentiation because of it 
public health focus. 
Therefore, the routine-mood of answering automatically was induced by making 
participants react/respond to the same sort of question 13 times in reference to different 
colours; as mentioned, participants had to respond to all questions. This exercise 
(generating a routine-mood of answering automatically) was completed before 
respondents reacted/responded to the set of variables considered important (the set to be 
measured). These types of tasks requiring participants to suppress attention and actions 
towards irrelevant information are used in psychological research with the same purpose 
(e.g., Casey, 2015).  
Consequently, after generating a routine-mood of answering automatically, the 
respondent would be familiarised with the questionnaire system and would be mentally 
drained, so as to avoid addressing them consciously (the set to be measured). A state of 
reduced mindfulness would be achieved, and eventually the respondent would retrieve 
the strongest associations to each cue (presented one at a time).  
In summary, automaticity was achieved by: 
 inducing respondents’ first recall item 
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 designing a brain fatiguing section for the person of applying a strategy of 
responding to save effort, time and energy 
 inciting quick and direct responses 
 keeping congruency and consistency of themes for the memory association part. 
The survey was dynamic because of its transitional way of presenting each 
question on respondents’ computer monitors. When a question was responded to, it 
moved to another open question of the same nature (or one of a very similar type), with 
almost no changes in formatting. The design and style of the questions was maintained 
during most of the memory association test. However, conceptually, the types of 
questions used changed via six blocks of treatments (as explained in research phase 1). 
The treatments for the UHHs test were not randomised, as each one was 
presented once and high levels of attention were avoided to facilitate fluency and 
congruency. For example, when a question started with the block of ‘emotions’, it 
would transition only to other treatments about emotions, such as showing the cue ‘sad’; 
once it was responded to, the cue ‘frustrated’ appeared, and so on, until the block of 
emotions was finished. 
None of the memory associative questions asked for rationalisations, opinions or 
justifications of behaviour; they simply looked for spontaneous recall of the name of a 
food type that came to mind at that moment of cue exposure. However, after the 
associative questions set, two different styles of queries were included to refocus the 
respondent with a more logical/rational frame of mind. 
The real order of the questions of the research instrument is presented in the 
units of measures Table 3.3. The data manipulation is also reflected in Table 3.3. For 
example, it shows changes from categorical variables to ordinal. The survey included 
elaborative interrogations together with demographics. These questions were placed 
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strategically in preparation for each main set of units to be evaluated; they can be 
identified by checking on the ‘no’ responses columns for the phase 1 and 2 hypothesis 
statement and the phase 3 research question. 
Most demographical and opinion questions were located towards the end of the 
survey to avoid a clear identification of the survey’s intention at the beginning, to 
prevent bias responses (because of the UHHs test). All the assumptions made in the 
research phases were tested in a quantifiable manner.  
The analysis was also enriched by Bayes’ rule odds calculations, which can be 
used to organise the UHHs by level of importance as per odds of occurrences (taking 
into consideration prior and posterior likelihood and other benchmarking techniques 
previously explained). Marketing research designs usually add a comparison of memory 
associative data to food purchased. An analogous design is accomplished in this study 
via data triangulation, as previously explained, and further explore in the presentation of 
results.  
Table 3.3 presents the units of measures of the online survey for each of the 
three phases of this research. Phases 1 and 2 are related to testing hypotheses about the 
UHHs, and phase 3 is dedicated to exploring the respondents’ relation to UHHs, their 
propensity to habituation concerning the unhealthy food categories and expand on the 
demographic profile of respondents. The information of this table can be further 
complemented with the research questionnaire located at the of Appendix A, which 
clearly indicates the initial values used for each of the questions of the study. 
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Table 3.3 
Units of Measures 
Factors/variables and sub-variables—
types and roles 
Research 
purpose 
Phase 1 and 
2 hypothesis 
statement 
Phase 3 
research 
question 
1. Gender—categorical or binary, 
dependant variable and/or independent 
variable 
Demographic: 
descriptive 
No Yes 
2. Age—categorical or ordinal, dependant 
variable and/or independent variable 
Demographic: 
descriptive 
No Yes 
3. Region/location in Australia—
categorical, dependant variable 
Demographic: 
descriptive 
No Yes 
4. Changing frame of mind section 
/memory association—special section 
(explained after this table) 
Inducing 
semi-
consciousness 
No No 
5. Emotions, sensorial—memory 
association, independent or dependent 
variable, categorical or ordinal (recoded) 
Demographic: 
descriptive 
Hypothesis 
testing 
Yes Yes 
7. Routine—memory retrieval, 
independent or dependent variable, 
categorical or ordinal (recoded) 
Demographic: 
descriptive 
Hypothesis 
testing 
Yes Yes 
8. Times of the day—memory 
association, independent or dependent 
variable, categorical or ordinal (recoded) 
Demographic: 
descriptive 
Hypothesis 
testing 
Yes Yes 
9. Media—memory retrieval, independent 
or dependent variable, categorical or 
ordinal (recoded) 
Demographic: 
descriptive 
Hypothesis 
testing 
Yes Yes 
10. Frequency of groceries shopping per 
location—categorical, dependent variable 
Demographic: 
descriptive 
No Yes 
11. Time spend on groceries shopping 
trip—discrete variable 
Demographic: 
descriptive 
No Yes 
12. Motive of food selection in 
frequencies—categorical (reorganised 
into ordinal), independent/dependent 
variable 
Demographic: 
descriptive 
Hypothesis 
testing 
Yes Yes 
13. Speed of shopping—ordinal or 
categorical, dependent variable 
Demographic: 
descriptive 
No Yes 
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Factors/variables and sub-variables—
types and roles 
Research 
purpose 
Phase 1 and 
2 hypothesis 
statement 
Phase 3 
research 
question 
14. Level of responsibility in relation to 
food—ordinal, three separate levels, 
dependent variable 
Demographic: 
Descriptive 
No Yes 
15. Location of meal ingestion—nominal, 
three separate groups of meal occasion, 
dependent variable 
Demographic: 
descriptive 
No Yes 
16. Purchasing prepared food—memory 
retrieval, categorical 
Demographic: 
descriptive 
No No 
17. Weight and height of members of the 
family—numeric, three separate 
responses 
Demographic: 
descriptive 
No No 
18. Exercise or physical activity—ordinal Demographic: 
descriptive 
No No 
19. Frequency of food consumption—
ordinal or categorical independent 
variable and dependent variable, recoded 
Demographic: 
descriptive 
Hypothesis 
testing 
Yes Yes 
20. Reported favourite food—qualitative 
elaboration 
Demographic: 
descriptive 
No No 
21. Favourite food learning—qualitative 
elaboration 
Demographic: 
descriptive 
No No 
23. Special diet, reasons—binary or 
categorical, and qualitative elaboration 
Demographic: 
descriptive 
No Yes 
24. Depriving from food—binary or 
categorical, dependent variable and 
independent 
Demographic: 
descriptive 
No Yes 
25. Depriving from which types of food—
qualitative elaboration 
Demographic: 
descriptive 
No No 
26. Describing healthy food—association 
with one word, qualitative elaboration 
Demographic: 
descriptive 
No No 
27. Describing unhealthy food—
association with one word, qualitative 
elaboration 
Demographic: 
descriptive 
No No 
28. Ease of unhealthy food shopping—
categorical and ordinal, dependent and 
independent variable 
Demographic: 
descriptive 
No Yes 
29. Ease of healthy food shopping, 
categorical and ordinal, dependent and 
independent variable 
Demographic: 
descriptive 
No Yes 
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Factors/variables and sub-variables—
types and roles 
Research 
purpose 
Phase 1 and 
2 hypothesis 
statement 
Phase 3 
research 
question 
30. Household number of people—scale, 
dependent variable 
Demographic: 
descriptive 
No Yes 
31. Education—ordinal or categorical, 
dependent and independent variable 
Demographic: 
descriptive 
Hypothesis 
testing 
No Yes 
32. Ethnicity and/or cultural 
background—categorical, dependent 
variable and independent variable 
Demographic: 
descriptive 
No Yes 
33. Marital status—categorical, dependent 
variable 
Demographic: 
descriptive 
No  Yes 
34. Religious influence or affiliation 
prevalent—categorical, dependent 
variable and independent variable 
Demographic: 
descriptive 
No Yes 
35. Income—ordinal, dependent variable Demographic: 
descriptive 
No Yes  
36. Employment status—categorical, 
dependent variable 
Demographic: 
descriptive 
No Yes 
37. Health conditions—categorical 
qualitative elaboration 
Demographic: 
descriptive 
No Yes 
 
This chapter detailed the methodology used in this study dealing with the three 
research phases: 
 Phase 1: identifying cues that regularly trigger behavioural reactions that favour 
unhealthy food choices. 
 Phase 2: identifying the relationship of motivations that drive food selection and 
each UHH. 
 Phase 3: investigating the consumer propensity to habituation, considering the 
UHH data, frequency of food consumption and demographics. 
The chapter detailed the research procedure for each phase of the study and the 
rationale supporting each part, including the quasi-experimental research instrument. 
Chapter 4, Chapter 5 and Chapter 6 will present and explain the analysis of the results 
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obtained from the application of this semi-experimental research design. These chapters 
will start with summaries of results for each phase and will then dissect and explain 
each component of the respective calculations. Consolidated results will be presented at 
the end of each research phase.  
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Chapter 4: Phase 1 Results 
4.1 General Introduction 
This and the following two chapters present and discuss the results of the study. 
The results reported in Chapters 4, 5 and 6 are structured to address the following 
phases of the study: 
 Phase 1: Which cues regularly trigger reactions that favour unhealthy food 
choices (UHHs)? 
 Phase 2: How do those triggers (UHHs) relate to the reported motivations 
behind food selection? 
 Phase 3: How do those triggers (UHHs) relate to consumers’ propensities to 
habituation to unhealthy food categories? 
Considering the complexities of each phase of the study, comprehensive 
interpretations and comments summarising the findings are presented to facilitate the 
understanding of outcomes. Additionally, a consolidated results section is offered at the 
end of each research phase. These sections are presented to recapitulate the key findings 
of each chapter and facilitate an overall view of the results for each main part of the 
research. 
4.2 Phase 1: Introduction 
This phase of the study offers a perspective about consumers’ semiconscious 
food choices, mostly considering the associative responses towards healthy and 
unhealthy foods. This process involved measuring the potential triggers of 
semiconscious responses to food and identifying their likelihood and odds of 
occurrence. 
The total sample was 258 people (49% females and 51% males). Their ages and 
regions (locations) were distributed as per Tables 4.1 and 4.2. 
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Table 4.1 
Ages of the Sample 
Age range Frequency Per cent 
18–24 32 12 
25–34 45 17 
35–44 51 20 
45–54 47 18 
55–64 38 15 
65+ 45 17 
Total 258 100 
 
Table 4.2 
Regions 
Regions Number of respondents 
NSW 82 
VIC 68 
QLD 47 
WA 26 
SA 21 
ACT 4 
TAS 9 
NT 1 
Total 258 
 
A total of 99 hypotheses were developed in the research phase; they derivate 
from three possible cue classifications (UHH, HHH or regular). Thirty-three cues were 
tested using Bayes’ theorem, Bayes’ rule and a benchmarking technique, explained in 
detail in the methodological chapter (research phase 1). Table 4.3 presents a summary 
of the results obtained. 
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The results concerning the UHHs, using the benchmarking rule (UHHs = 
(EU/0.5) ≥1 and (0.5/0.5) multiplied by (EU/EH) ≥1) are colour-coded in dark grey; the 
opposite conditions (HHHs) are coloured in light grey, while the regular cues are not 
coloured. An intensive discussion of the UHHs results is made using corresponding 
marketing metrics, as explained in the methodological chapter. The final section offers 
the consolidated box of results of this initial research phase 1. 
4.3 Summary of Phase 1 Results as per Bayesian Calculations 
Table 4.3 presents the totality of results in order of strength, as per Bayesian 
calculations. Nineteen elements (out of the 33 cues tested) were found to be strong 
triggers of unhealthy food choices (UHHs). In the opposite condition, four elements 
were found to be HHHs. The cues that did not show one-sided trends of responses 
(regular) are represented by the remaining 10 elements, included in the table with no 
colour formatting. 
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Table 4.3 
Summary of Phase 1 Results 
Factor 
Memory 
  
HHH 
probability 
HHH 
likelihood 
Bayes’ 
rule 
UHH 
probability 
UHH 
likelihood 
Bayes’ 
rule #Healthy #Unhealthy EH EU 
Party 14 213 0.05 0.83 0.06 0.11 0.07 0.94 1.65 15.21 
Bored 19 196 0.07 0.76 0.09 0.15 0.10 0.91 1.52 10.32 
Sad 23 196 0.09 0.76 0.11 0.18 0.12 0.89 1.52 8.52 
Salty 27 226 0.10 0.88 0.11 0.21 0.12 0.89 1.75 8.37 
Stressed 21 168 0.08 0.65 0.11 0.16 0.13 0.89 1.30 8.00 
Friends 30 199 0.12 0.77 0.13 0.23 0.15 0.87 1.54 6.63 
Savoury 33 215 0.13 0.83 0.13 0.26 0.15 0.87 1.67 6.52 
Social m. 10 62 0.04 0.24 0.14 0.08 0.16 0.86 0.48 6.20 
Other m. 11 66 0.04 0.26 0.14 0.09 0.17 0.86 0.51 6.00 
TV 28 162 0.11 0.63 0.15 0.22 0.17 0.85 1.26 5.79 
Lonely 31 173 0.12 0.67 0.15 0.24 0.18 0.85 1.34 5.58 
Frustrated 37 143 0.14 0.55 0.21 0.29 0.26 0.79 1.11 3.86 
Radio 16 61 0.06 0.24 0.21 0.12 0.26 0.79 0.47 3.81 
Snack 56 187 0.22 0.72 0.23 0.43 0.30 0.77 1.45 3.34 
Happy 57 176 0.22 0.68 0.24 0.44 0.32 0.76 1.36 3.09 
9 a.m. 54 145 0.21 0.56 0.27 0.42 0.37 0.73 1.12 2.69 
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Factor 
Memory 
  
HHH 
probability 
HHH 
likelihood 
Bayes’ 
rule 
UHH 
probability 
UHH 
likelihood 
Bayes’ 
rule #Healthy #Unhealthy EH EU 
Breakfast 70 184 0.27 0.71 0.28 0.54 0.38 0.72 1.43 2.63 
3 p.m. 54 141 0.21 0.55 0.28 0.42 0.38 0.72 1.09 2.61 
Nervous 44 114 0.17 0.44 0.28 0.34 0.39 0.72 0.88 2.59 
Printed m. 39 98 0.15 0.38 0.28 0.30 0.40 0.72 0.76 2.51 
Sweet 73 183 0.28 0.71 0.29 0.57 0.40 0.71 1.42 2.51 
Lunch 73 174 0.28 0.67 0.30 0.57 0.42 0.70 1.35 2.38 
Noon 66 149 0.26 0.58 0.31 0.51 0.44 0.69 1.16 2.26 
6am 54 84 0.21 0.33 0.39 0.42 0.64 0.61 0.65 1.56 
Exhausted 80 112 0.31 0.43 0.42 0.62 0.71 0.58 0.87 1.40 
Fatty 110 140 0.43 0.54 0.44 0.85 0.79 0.56 1.09 1.27 
Unwell 92 99 0.36 0.38 0.48 0.71 0.93 0.52 0.77 1.08 
Bedtime 86 67 0.33 0.26 0.56 0.67 1.28 0.44 0.52 0.78 
Insomnia 80 52 0.31 0.20 0.61 0.62 1.54 0.39 0.40 0.65 
Bitter 152 87 0.59 0.34 0.64 1.18 1.75 0.36 0.67 0.57 
Sour 182 68 0.71 0.26 0.73 1.41 2.68 0.27 0.53 0.37 
6pm 161 56 0.62 0.22 0.74 1.25 2.88 0.26 0.43 0.35 
Dinner 209 44 0.81 0.17 0.83 1.62 4.75 0.17 0.34 0.21 
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Table 4.3 depicts the predictive properties of the Bayesian method by presenting 
the ‘odds’ (or posterior probability) that each of the revealed UHHs will trigger (out of 
one single exposure) a strong associative response that favours unhealthy choices. 
Figure 4.1 illustrates this prediction for the recognised UHHs in comparison to each 
other. 
 
Figure 4.1. UHHs odds—posterior probability. 
To interpret the strength of each UHH typology, the UHHs are presented in 
Table 4.4, considering the experimental blocks under which they were conceptualised 
and tested. 
Table 4.4 
UHH Strength by Types of Cues 
UHHs by blocks 
Probabilities of 
becoming UHH Likelihood Odds 
Social cues 
Party 94% 1.7 15.2 
Friends 87% 1.5 6.6 
Emotional cues 
Bored 91% 1.5 10.3 
Sad 89% 1.5 8.5 
Stressed 89% 1.3 8.0 
Lonely 85% 1.3 5.6 
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UHHs by blocks 
Probabilities of 
becoming UHH Likelihood Odds 
Frustrated 79% 1.1 3.9 
Happy 76% 1.4 3.1 
Sensorial cues 
Salty 89% 1.8 8.4 
Savoury 87% 1.7 6.5 
Sweet 71% 1.4 2.5 
Fatty 56% 1.1 1.3 
Media cues 
TV 85% 1.3 5.8 
Routine cues 
Snack 77% 1.5 3.3 
Breakfast 72% 1.4 2.6 
Lunch 70% 1.4 2.4 
Time of the day cues 
9:00 a.m. 73% 1.1 2.7 
3:00 p.m. 72% 1.1 2.6 
At noon 69% 1.2 2.3 
 
Table 4.4 shows that social and emotional cues have strong memory associations 
with UHHs. They are followed by sensorial and media cues. Additionally, it provides an 
indication that a semantic difference in cue wording (as in the cases of the blocks: 
‘routine cues’ and ‘time of the day cues’) can change the effect of the factor evaluated. 
This situation is specified because those two blocks seem to refer to similar food 
occasions, but with different wording for such situations. Data shows that such 
differences affect the evaluated concepts (e.g., snack or 3 p.m.) in terms of its unhealthy 
food retrieval capacity; most likely, this is because the connection between the word and 
the food category occurs via different memory networks or pathways. 
 In summary, the UHHs identified and presented in Table 4.1 are divided by 
block types, as follows: 
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1. social: being with friends, parties 
2. emotional: sad, happy, bored, lonely, stressed, frustrated 
3. sensorial: sweet, salty, savoury, fatty 
4. routines: breakfast, lunch, snack 
5. times of the day: 9 a.m., at noon, 3 p.m. 
6. media: TV. 
On the opposite position the HHHs are: 
1. sensorial: bitter, sour 
2. times of the day: 6 p.m. 
3. routine: dinner. 
The results for the UHHs are further explored using marketing metrics (as 
explained in Chapter 3). This allows particular foods associated with each UHH to be 
assessed. It shows the memory penetration of different foods when the trigger is acting 
alone (market/memory penetration), and when the trigger and the food products are in 
competition with all the other triggers and all the other food types (memory penetration 
share).  
The information is presented in tables and graphics. The label ‘others healthy’, 
refers to evoked names such as supermarket names, homemade food, healthy 
expressions, water and all the things that can be classified as healthy but are not 
explicitly included on the food labelling classification. The label ‘others unhealthy’, 
refers to specific names of fast food restaurants, such as McDonalds and Hungry Jacks, 
alcohol or other responses including fast food categories-names and branded unhealthy 
snacks. 
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4.4 Social Cues 
4.4.1 The UHH: Party 
Table 4.5 shows the specific products that were recalled from memory, and their 
strength, in terms of market/memory penetration and memory penetration share. Only 
the top five foods are shown in Table 4.5. They are, in order of importance: others 
unhealthy, crisps, soft drinks, sugary baked, other healthy. However, all food types 
retrieved from memory are presented in the figure that follows Table 4.5., showing the 
penetration (in memory) of all products in the category. This is depicted in relation to 
the effect of the UHH (party). 
Table 4.5 
Party Marketing Metrics 
Total associations 
count 
Penetration 
by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
122 47% 12% 
Crisps 529 2.05 Crisps 27 10% 5% 
Soft 
drinks 
226 0.88 Soft drinks 18 7% 8% 
Sugary 
baked 
184 0.71 Sugary 
baked 
17 7% 9% 
Other 
healthy 
543 2.10 Other 
healthy 
10 4% 2% 
   N =  258   
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Figure 4.2. Party: Penetration of each product in memory. 
4.4.2 The UHH: Being with friends 
Table 4.6 shows the specific products that were recalled from memory and their 
strength in terms of market/memory penetration and memory penetration share. Only 
the top five foods are shown in Table 4.6. In order of importance, they are: others 
unhealthy, sugared milky goods, soft drinks, crisps, sugary baked. However, all food 
types retrieved from memory are presented in the figure that follows Table 4.6, which 
presents the penetration of each product category in memory when triggered by the 
UHH (friends). 
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Table 4.6 
Friends Marketing Metrics 
Total 
associations 
count 
Penetration 
by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
105 41% 10% 
Sugared 
milky 
goods 
431 1.67 Sugared 
milky 
goods 
22 9% 5% 
Soft 
drinks 
226 0.88 Soft 
drinks 
16 6% 7% 
Crisps 529 2.05 Crisps 16 6% 3% 
Sugary 
baked 
184 0.71 Sugary 
baked 
12 5% 7% 
   N =  258   
 
 
Figure 4.3. Being with friends: Penetration of each product in memory. 
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4.5 Emotional Cues 
4.5.1 The UHH: Bored 
Table 4.7 shows the specific products that were recalled from memory, and their 
strength, in terms of market/memory penetration and memory penetration share. In 
order of importance, the top five foods associated with the UHH (bored) are: crisps, 
others unhealthy, chocolate, sugared milky goods, crackers. However, all food types 
retrieved from memory are presented in the figure that follows Table 4.7, which 
presents the penetration of each product category in memory when triggered by the 
UHH (bored). 
Table 4.7 
Bored Marketing Metrics 
Total 
associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Crisps 529 2.05 Crisps 56 22% 11% 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
36 14% 4% 
Chocolate 417 1.62 Chocolate 26 10% 6% 
Sugared 
milky 
goods 
431 1.67 Sugared 
milky 
goods 
17 7% 4% 
Crackers 278 1.08 Crackers 14 5% 5% 
   N =  258   
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Figure 4.4. Bored: Penetration of each product in memory. 
4.5.2 The UHH: Sad 
Table 4.8 shows the specific products that were recalled from memory, and their 
strength, in terms of market/memory penetration and memory penetration share. In 
order of importance, the top five foods associated with the UHH (sad) are: chocolate, 
others unhealthy, sugared milky goods, soft drinks, crisps. However, all food types 
retrieved from memory and their penetration when triggered by the UHH (sad) are 
depicted in the figure that follows Table 4.8. 
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Table 4.8 
Sad Marketing Metrics 
Total 
associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Chocolate 417 1.62 Chocolate 81 31% 19% 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
43 17% 4% 
Sugared 
milky 
goods 
431 1.67 Sugared 
milky 
goods 
17 7% 4% 
Soft 
drinks 
226 0.88 Soft 
drinks 
12 5% 5% 
Crisps 529 2.05 Crisps 12 5% 2% 
   N =  258   
 
Figure 4.5. Sad: Penetration of each product in memory. 
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4.5.3 The UHH: Stressed 
Table 4.9 shows the specific products that were recalled from memory, and their 
strength, in terms of market/memory penetration and memory penetration share. In 
order of importance, the top five foods associated with the UHH (stressed) are: others 
unhealthy, chocolate, sugared milky goods, crisps, soft drinks. However, all food types 
retrieved from memory are presented in the figure that follows Table 4.9, depicting their 
penetration in memory when the person is triggered by the UHH (stressed). 
Table 4.9 
Stressed Marketing Metrics 
Total 
associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
48 19% 5% 
Chocolate 417 1.62 Chocolate 39 15% 9% 
Sugared 
milky 
goods 
431 1.67 Sugared 
milky 
goods 
22 9% 5% 
Crisps 529 2.05 Crisps 13 5% 2% 
Soft 
drinks 
226 0.88 Soft 
drinks 
9 3% 4% 
   N =  258   
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Figure 4.6. Stressed: Penetration of each product in memory. 
4.5.4 The UHH: Lonely 
Table 4.10 for the UHH (lonely) shows the specific products that were recalled 
from memory, and their strength, in terms of market/memory penetration and memory 
penetration share. In order of importance, the five strongest cues for this UHH are: 
others unhealthy, chocolate, sugared milky goods, crisps, other healthy. However, all 
food types retrieved from memory are presented in the figure that follows Table 4.10, 
showing the penetration of each product category in memory when the response is 
triggered by the UHH (lonely). 
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Table 4.10 
Lonely Marketing Metrics 
Total 
associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
45 17% 4% 
Chocolate 417 1.62 Chocolate 39 15% 9% 
Sugared 
milky 
goods 
431 1.67 Sugared 
milky 
goods 
23 9% 5% 
Crisps 529 2.05 Crisps 23 9% 4% 
Other 
healthy 
543 2.10 Other 
healthy 
10 4% 2% 
   N =  258   
 
 
Figure 4.7. Lonely: Penetration of each product in memory. 
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4.5.5 The UHH: Frustrated 
Table 4.11 shows the UHH (frustrated) and the specific products that were 
recalled from memory, and their strength, in terms of market/memory penetration and 
memory penetration share. In order of importance, the five strongest cues for this UHH 
are: others unhealthy, sugared milky goods, chocolate, other healthy, soft drinks. 
However, all food types retrieved from memory are reflected in the figure that follows 
Table 4.11, showing the penetration of each product category in memory when the 
response is triggered by the UHH (frustrated). 
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Table 4.11 
Frustrated Marketing Metrics 
 
 
Figure 4.8. Frustrated: Penetration of each product in memory. 
Total 
associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
36 14% 4% 
Sugared 
milky 
goods 
431 1.67 Sugared 
milky 
goods 
32 12% 7% 
Chocolate 417 1.62 Chocolate 21 8% 5% 
Other 
healthy 
543 2.10 Other 
healthy 
17 7% 3% 
Soft 
drinks 
226 0.88 Soft 
drinks 
14 5% 6% 
   N =  258   
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4.5.6 The UHH: Happy 
Table 4.12 shows the UHH (happy) and the specific products that were recalled 
from memory, and their strength, in terms of market/memory penetration and memory 
penetration share. In order of importance, the five strongest cues for this UHH are: 
others unhealthy, chocolate, other healthy, sugared milky goods, fruits. However, all 
food types retrieved from memory are reflected in the figure that follows Table 4.12, 
showing the penetration of each product category in memory when the response is 
triggered by the UHH (happy). 
Table 4.12 
Happy Marketing Metrics 
Total 
associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
58 22% 6% 
Chocolate 417 1.62 Chocolate 29 11% 7% 
Other 
healthy 
543 2.10 Other 
healthy 
24 9% 4% 
Sugared 
milky 
goods 
431 1.67 Sugared 
milky 
goods 
18 7% 4% 
Fruit 476 1.84 Fruit 18 7% 4% 
   N =  258   
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Figure 4.9. Happy: Penetration of each product in memory. 
4.6 Flavour Cues 
4.6.1 The UHH: Salty 
Table 4.13 shows the specific products that were recalled from memory, and 
their strength, in terms of market/memory penetration and memory penetration share. In 
order of importance, the top five foods are: crisps, processed nuts, other healthy, 
crackers, fish. However, all food types retrieved from memory are reflected in the figure 
that follows Table 4.13, showing the penetration of each product category in memory in 
relation to the effect of the UHH (salty). 
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Table 4.13 
Salty Marketing Metrics 
Total 
associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Crisps 529 2.05 Crisps 178 69% 34% 
Processed 
nuts 
110 0.43 Processed 
nuts 
22 9% 20% 
Other 
healthy 
543 2.10 Other 
healthy 
13 5% 2% 
Crackers 278 1.08 Crackers 11 4% 4% 
Fish 18 0.07 Fish 6 2% 33% 
   N =  258   
 
 
Figure 4.10. Salty: Penetration of each product in memory. 
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4.6.2 The UHH: Savoury 
Table 4.14 shows the specific products that were recalled from memory, and 
their strength, in terms of market/memory penetration and memory penetration share in 
relation to the UHH (savoury). In order of importance, the strongest five cues for this 
UHH are: crackers, sugary baked, others unhealthy, sauces, crisps. However, all food 
types retrieved from memory are reflected in the figure that follows Table 4.14, 
showing the penetration of each product category in memory when the response is 
triggered by the UHH (savoury). 
Table 4.14 
Savoury Marketing Metrics 
Total 
associations 
count 
Penetration 
by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Crackers 278 1.08 Crackers 83 32% 30% 
Sugary 
baked 
184 0.71 Sugary 
baked 
27 10% 15% 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
21 8% 2% 
Sauces 74 0.29 Sauces 21 8% 28% 
Crisps 529 2.05 Crisps 16 6% 3% 
   N =  258   
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Figure 4.11. Savoury: Penetration of each product in memory. 
4.6.3 The UHH: Sweet 
Table 4.15 shows the specific products that were recalled from memory, and 
their strength, in terms of market/memory penetration and memory penetration share. In 
order of importance, the top five foods are: chocolate, candies, sugary baked, table 
sugar, ice cream. However, all food types retrieved from memory are presented in the 
figure that follows Table 4.15, showing the penetration of each product category in 
memory in relation to the effect of the UHH (sweet). 
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Table 4.15 
Sweet Marketing Metrics 
Total 
associations 
counts 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Chocolate 417 1.62 Chocolate 52 20% 12% 
Candies 124 0.48 Candies 48 19% 39% 
Sugary 
baked 
184 0.71 Sugary 
baked 
42 16% 23% 
Table 
sugar 
49 0.19 Table 
sugar 
41 16% 84% 
Ice cream 62 0.24 Ice cream 15 6% 24% 
   N =  258   
 
 
Figure 4.12. Sweet: Penetration of each product in memory. 
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4.6.4 The UHH: Fatty 
Table 4.16 shows the specific products that were recalled from memory, and 
their strength, in terms of market/memory penetration and memory penetration share. In 
order of importance, the top five foods associated with the UHH (fatty) are: poultry, 
others unhealthy, crisps, meat, bread. However, all food types retrieved from memory 
and their penetration when triggered by the UHH (fatty) are presented in the figure that 
follows Table 4.16, showing the penetration of each product category in memory in 
relation to the effect of the UHH (fatty). 
Table 4.16 
Fatty Marketing Metrics 
Total 
associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Poultry 141 0.55 Poultry 52 20% 37% 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
45 17% 4% 
Crisps 529 2.05 Crisps 41 16% 8% 
Meat 216 0.84 Meat 31 12% 14% 
Bread 435 1.69 Bread 13 5% 3% 
   N =  258   
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Figure 4.13. Fatty: Penetration of each product in memory. 
4.7 Media Cues 
4.7.1 The UHH: TV 
Table 4.17 for the UHH (TV) shows the specific products that were recalled 
from memory, and their strength, in terms of market/memory penetration and memory 
penetration share. In order of importance, the top five strongest cues for this UHH are: 
others unhealthy, chocolate, breakfast cereal, bread, crisps. However, all food types 
retrieved from memory are presented in the figure that follows Table 4.17, showing the 
penetration of each product category in memory when the response is triggered by the 
UHH (TV). 
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Table 4.17 
TV Marketing Metrics 
Total associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
86 33% 9% 
Chocolate 417 1.62 Chocolate 19 7% 5% 
Breakfast 
cereal 
249 0.97 Breakfast 
cereal 
18 7% 7% 
Bread 435 1.69 Bread 10 4% 2% 
Crisps 529 2.05 Crisps 7 3% 1% 
   N =  258   
 
 
Figure 4.14. TV: Penetration of each product in memory. 
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4.8 Routine Cues 
4.8.1 The UHH: Snack 
Table 4.18 for the UHH (snack) shows the specific products that were recalled 
from memory, and their strength, in terms of market/memory penetration and memory 
penetration share. In order of importance, the five strongest cues for this UHH are: 
crackers, fruit, crisps, processed nuts, chocolate. However, all food types retrieved from 
memory are presented in the figure that follows Table 4.18, showing the penetration of 
each product category in memory when the response is triggered by the UHH (snack). 
Table 4.18 
Snack Marketing Metrics 
Total associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Crackers 278 1.08 Crackers 60 23% 22% 
Fruit 476 1.84 Fruit 46 18% 10% 
Crisps 529 2.05 Crisps 30 12% 6% 
Processed 
nuts 
110 0.43 Processed 
nuts 
26 10% 24% 
Chocolate 417 1.62 Chocolate 19 7% 5% 
   N =  258   
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Figure 4.15. Snack: Penetration of each product in memory. 
4.8.2 The UHH: Breakfast 
Table 4.19 shows the specific products that were recalled from memory, and 
their strength, in terms of market/memory penetration and memory penetration share. In 
order of importance, the top five foods associated with the UHH (breakfast) are: 
breakfast cereal, bread, milk, eggs, fruit. However, all food types retrieved from 
memory are presented in the figure that follows Table 4.19, showing their penetration in 
memory when the person is triggered by UHH (breakfast). 
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Table 4.19 
Breakfast Marketing Metrics 
Total associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
Penetratio
n share 
Breakfast 
Cereal 
249 0.97 Breakfast 
Cereal 
105 41% 42% 
Bread 435 1.69 Bread 52 20% 12% 
Milk 97 0.38 Milk 27 10% 28% 
Eggs 30 0.12 Eggs 22 9% 73% 
Fruit 476 1.84 Fruit 13 5% 3% 
   N =  258   
 
 
Figure 4.16. Breakfast: Penetration of each product in memory. 
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4.8.3 The UHH: Lunch 
Table 4.20 shows the specific products that were recalled from memory, and 
their strength, in terms of market/memory penetration and memory penetration share. In 
order of importance, the top five foods associated with the UHH (lunch) are: bread, 
vegetables, grains, poultry, meat. However, all food types retrieved from memory are 
presented in the figure that follows Table 4.20, considering their penetration in memory 
when the person is triggered by the UHH (lunch). 
Table 4.20 
Lunch Marketing Metrics 
Total associations 
count 
Penetration by 
respondents 
Associations 
counts in relation 
to UHH 
Market/ 
memory 
penetration 
Memory 
Penetratio
n share 
Bread 435 1.69 Bread 136 53% 31% 
Vegetables 122 0.47 Vegetables 19 7% 16% 
Grains 82 0.32 Grains 15 6% 18% 
Poultry 141 0.55 Poultry 13 5% 9% 
Meat 216 0.84 Meat 12 5% 6% 
   N =  258   
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Figure 4.17. Lunch: Penetration of each product in memory. 
4.9 Time of the Day Cues 
4.9.1 The UHH: 9 a.m. 
Table 4.21 shows the specific products that were recalled from memory, and 
their strength, in terms of market/memory penetration and memory penetration share in 
relation to the UHH (9 a.m.). In order of importance, the strongest five cues for this 
UHH are: sugared milky goods, breakfast cereal, bread, fruit, tea. However, all food 
types retrieved from memory are presented in the figure that follows Table 4.21, 
showing the penetration of each product category in memory when the response is 
triggered by the UHH (9 a.m.). 
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Table 4.21 
9 a.m. Marketing Metrics 
Total associations 
count 
Penetration 
by 
respondents 
Associations counts 
in relation 
to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Sugared 
milky goods 
431 1.67 Sugared 
milky goods 
52 20% 12% 
Breakfast 
cereal 
249 0.97 Breakfast 
cereal 
52 20% 21% 
Bread 435 1.69 Bread 23 9% 5% 
Fruit 476 1.84 Fruit 15 6% 3% 
Tea 198 0.77 Tea 14 5% 7% 
   N =  258   
 
 
Figure 4.18. 9 am: Penetration of each product in memory. 
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4.9.2 The UHH: Noon 
Table 4.22 shows the specific products that were recalled from memory, and 
their strength, in terms of market/memory penetration and memory penetration share. In 
order of importance, the top five foods are: bread, sugared milky goods, other healthy, 
vegetables, tea. However, all food types retrieved from memory are presented in the 
figure that follows Table 4.22, showing the penetration of each product category in 
memory in relation to the effect of the UHH (noon). 
Table 4.22 
Noon Marketing Metrics 
Total associations 
count 
Penetration by 
respondents 
Associations 
counts in relation 
to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Bread 435 1.69 Bread 82 32% 19% 
Sugared 
milky goods 
431 1.67 Sugared 
milky goods 
26 10% 6% 
Other 
healthy 
543 2.10 Other 
healthy 
19 7% 3% 
Vegetables 122 0.47 Vegetables 10 4% 8% 
Tea 198 0.77 Tea 9 3% 5% 
   N =  258   
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Figure 4.19. At noon: Penetration of each product in memory. 
4.9.3 The UHH: 3 p.m. 
Table 4.23 for the UHH (3 p.m.) shows the specific products that were recalled 
from memory, and their strength, in terms of market/memory penetration and memory 
penetration share. In order of importance, the five strongest cues for this UHH are: 
sugared milky goods, crackers, fruit, tea, others unhealthy. However, all food types 
retrieved from memory are presented in the figure that follows Table 4.23, showing the 
penetration of each product category in memory when the response is triggered by the 
UHH (3 p.m.). 
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Table 4.23 
3 p.m. Marketing Metrics 
Total associations 
count 
Penetration by 
respondents 
Associations 
counts in 
relation to UHH 
Market/ 
memory 
penetration 
Memory 
penetration 
share 
Sugared 
milky 
goods 
431 1.67 Sugared 
milky 
goods 
28 11% 6% 
Crackers 278 1.08 Crackers 27 10% 10% 
Fruit 476 1.84 Fruit 21 8% 4% 
Tea 198 0.77 Tea 17 7% 9% 
Others 
unhealthy 
1011 3.92 Others 
unhealthy 
13 5% 1% 
   N =  258   
 
 
Figure 4.20. 3 pm: Penetration of each product in memory. 
This initial section has shown the associative strength of the connection between 
each food product when triggered by each UHH. This includes how each food competes 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    193 
with others in the retrieval process. The next section presents an assessment of healthy 
versus unhealthy categories across all the tested cues, considering the strength of each 
food (with the number of responses as the basis of the calculation). 
4.10 Assessment of Healthy Versus Unhealthy Food Categories 
Table 4.21 presents the dynamics of healthy versus unhealthy food categories by 
showing the number of responses obtained for each category and using them to 
calculate the penetration within their group type (healthy or unhealthy) and the memory 
penetration share. These calculations are made considering: 
 total sample-populations (258) 
 all healthy food associations (2092) 
 all unhealthy food associations (4440). 
The total number of responses for memory association of food was 6532. A 
quantity of 2092 healthy associations represents 32% of memory penetration in favour 
of the healthy food categories. However, the majority of memory associations (68%) are 
taken by the unhealthy food categories, with 4440 responses. Figure 4.2 demonstrates 
the relative magnitude of these results. 
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Figure 4.21. Memory retrieval of food types: healthy versus unhealthy. 
The columns in Table 4.24 demonstrate the strength or availability of each food 
in relation to consumers’ memory, and also indicate the level of competition each 
product has in relation to all the possibilities within the consumers’ consideration sets. It 
may be argued that in real life conditions (out of the survey condition) the unhealthy 
food categories may be further strengthened because of possible interactions and cross 
influences of those cues and other environmental factors not tested in this initial phase 
of the research. 
These results, and the types of UHHs accepted as such, are consistent with a 
previous pilot study that found similar findings with a group of 32 parents from an 
Adelaide public school (unhealthy food: 71%; healthy food: 29%). The pilot study is 
outlined in Appendix A.
32%
68%
Healthy
Unhealthy
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Table 4.24 
Healthy Versus Unhealthy Categories 
Healthy 
categories Counts 
Within healthy 
penetration 
Penetration 
share 
Unhealthy 
categories Counts 
Within unhealthy 
penetration 
Penetration 
share 
Other healthy 543 26% 8% Others unhealthy 1011 23% 15% 
Fruit 476 23% 7% Crisps 529 12% 8% 
Meat 216 10% 3% Bread 435 10% 7% 
Tea 198 9% 3% Sugared milky 
goods 
431 10% 7% 
Poultry 141 7% 2% Chocolate 417 9% 6% 
Vegetables 122 6% 2% Crackers 278 6% 4% 
Milk 97 5% 1% Breakfast cereal 249 6% 4% 
Grains 82 4% 1% Soft drinks 226 5% 3% 
Table sugar 49 2% 1% Sugary baked 184 4% 3% 
Pasta 38 2% 1% Candies 124 3% 2% 
Eggs 30 1% 0% Processed nuts 110 3% 2% 
Lard 22 1% 0% Sauces 74 2% 1% 
Fish 18 1% 0% Cheeses 70 2% 1% 
Butter 17 1% 0% Premade-packed 
meals 
69 2% 1% 
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Healthy 
categories Counts 
Within healthy 
penetration 
Penetration 
share 
Unhealthy 
categories Counts 
Within unhealthy 
penetration 
Penetration 
share 
Oils 12 1% 0% Ice cream 62 1% 1% 
Roots 12 1% 0% Sweetened fruit 
juices 
46 1% 1% 
Plain yoghurt 6 0% 0% Diet products 46 1% 1% 
Coffee 5 0% 0% Sausages 28 1% 0% 
Dried herbs 3 0% 0% Preserved fish 
and nibbles 
25 1% 0% 
Shellfish 2 0% 0% Energy drinks 16 0% 0% 
Wheat flour 1 0% 0% Salami 4 0% 0% 
Unsalted seeds 1 0% 0% Canned beans 3 0% 0% 
Natural 
sweeteners 
1 0% 0% Margarine 2 0% 0% 
Corn flour 0 0% 0% Canned vegies 1 0% 0% 
Total 2092  29% Total 4440  67% 
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Such correspondence of findings provides support to the stability of results and 
possibly gives an indication of generalisability of findings, especially when considering 
that, as of 2011–2012, 62.8% of Australians aged 18 years and over were overweight or 
obese (ABS, 2013; ABS, 2015). 
The penetration share, which works as a marker of obesogenity, indicates that 
about two-thirds of all memory association responses obtained are connected to the 
unhealthy food categories. The top 10 unhealthy categories almost double the healthy 
food categories’ memory penetration share; they are: others unhealthy (which includes 
fast food chains, alcohol, etc.), crisps, bread, sugared milky goods, chocolate, crackers, 
breakfast cereal, soft drinks, sugary baked goods, and candies. 
4.11 Consolidated Results of Research Phase 1 
4.11.1 Which cues regularly trigger reactions that favour unhealthy food choices? 
This empirical investigation of consumers’ semiautomatic choices permitted the 
operationalisation of UHHs, after falsifying the 99 hypotheses. The following types of 
cues are identified as triggers of unhealthy food choices: 
1. social: being with friends, parties 
2. emotional: sad, happy, bored, lonely, stressed, frustrated 
3. sensorial: sweet, salty, savoury, fatty 
4. routines: breakfast, lunch, snack 
5. times of the day: 9 a.m., noon, 3 p.m. 
6. media: TV. 
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             Cues’ types                          Hypotheses       
                                                                            = 19 cues were identified  
 
 
                                                                                                               = 4 cues were identified  
 
                                                                             = 10 cues were identified 
 
Figure 4.22. Demonstrates the key hypotheses. 
The odds of occurring (or happening out of one exposure) permitted the ranking 
of the UHHs by their strength in this way: 
1. party 
2. bored 
3. sad 
4. salty 
5. stressed 
6. friends 
7. savoury 
8. TV 
9. lonely 
10. frustrated 
11. snack 
12. happy 
13. 9 a.m. 
14. breakfast 
15. 3 p.m. 
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16. sweet 
17. lunch 
18. noon 
19. fatty. 
The quantification of the memory associations demonstrated that 68% of 
memory associations were made towards unhealthy food categories, and 32% towards 
healthy food categories. Therefore, the hypothesis that ‘the unhealthy food choices are 
more salient than healthy food choice’ is supported. In order of importance, a general 
marketing metric calculation of the top unhealthy categories has shown those products 
as the top 10 associated with the mind of the consumer: 
 others unhealthy (which includes fast food chains, alcohol, etc.) 
 crisps 
 bread 
 sugared milky goods 
 chocolate 
 crackers 
 breakfast cereal 
 soft drinks 
 sugary baked goods 
 candies. 
Several results were presented and can be interpreted by different experts 
according to their area of expertise. The important part of this process is capturing and 
quantifying the competition of products and cues. For instance, the ‘bread’ category 
(Table 4.19) is the most associated to the UHH (breakfast). However, when this 
category is analysed in comparison to all its possible food competitors (just when the 
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word ‘breakfast’ is prompted); then, ‘bread’ becomes the second in the list of the top 
food categories. ‘Breakfast cereal’ becomes the number 1 food category within the top 5 
competitors for that cue. The top 5 competitors are: breakfast cereal (#1), bread (#2), 
milk (#3), eggs (#4), and fruit (#5).    
Knowing about this UHH testing-system is important, because cues are essential 
to habit formation and can lead to addictive responses towards unhealthy foods. The 
implicit/semiconscious repetitive responses observed in this study are most likely of a 
habitual nature, and as such, they play a role in excessive food intake and are probably 
connected to widespread health issues (Castellanos et al., 2009; Monteiro et al., 2011).   
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Chapter 5: Phase 2 Results 
5.1 Phase 2: Introduction 
Phase 2 of the study concentrates on examining consumers’ motivations behind 
food selection, and the statistical relationship in relation to the responses obtained from 
the UHH test (data from research phase 1). The 19 UHHs identified were tested against 
all 36 sub-motivations behind food selection, using Pearson chi-square tests and the 
Kruskal-Wallis test (McKight & Najab, 2010). Therefore, this process involved testing 
the association between the variables twice (1368 hypotheses of independence between 
‘motivations’ and UHHs tested). 
A summary of results is presented to facilitate the readability of findings. Each 
of the nine motivational factors (as per Steptoe, Pollard, & Wardle, 1995) are dissected, 
with an explanation that initially shows the frequencies of consumers’ responses to each 
sub-motivation behind food selection. The purpose of these graphical summaries is to 
expose the general tendencies of responses in relation to each motivational factor. 
Subsequently, the significant results from the Pearson chi-square tests and the 
Kruskal-Wallis test are quantified per motivational factor and offered in relation to each 
UHH type (e.g., social, times of the day, emotional, etc.). An interpretation of results is 
provided, together with a case example using Monte Carlo simulations (99% 
confidence; including likelihood of occurrence and confidence interval) to explain the 
type of most common association encountered when the computer simulation was used. 
This type of report, presenting the general trend of findings, was created because 
this research phase involved testing thousands of hypotheses. However, details of each 
calculation (considering each individual UHH and their significant or non-significant 
associations to each sub-motivation) can be found in Appendix A. 
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5.2 Data Reliability and Internal Consistency 
Initially, a reliability and internal consistency test (Cronbach’s alpha via SPSS) 
was conducted to evaluate the memory associations data (33 items or cues). The 
resulting ‘α’ is (Cronbach’s α = .71) above the satisfactory benchmark as per social 
science standards (Bruin, 2006; George & Mallery, 2003). However, the number of 
UHHs was reduced from 19 to 18 to obtain a stronger Cronbach’s α = .79. In this 
process, the cue of ‘fatty’ was eliminated because it showed a low correlation with the 
rest of the UHHs (.036).  
“The Food Choice Questionnaire (FCQ) was developed through factor analysis 
by its original authors (Steptoe et al., 1995). The confirmatory factor analysis suggested 
that the factors are robust with adequate stability. These factors have become well-
accepted for investigating western urban populations and have been used by several 
investigators in the area of food consumption. Therefore, the investigation of the FCQ 
motivational factors is taken in this study considering:  
1) the research objective of the research phase 2, which explains the study 
is examining consumers’ motivation behind food selection, and its statistical 
relationship with the responses obtained from the association test in relation 
to each UHH (phase 1 data), because of the theoretical assumption obtained 
from the literature review. 
2)  the theoretical assumption (presented in section 3.3.2) explains that the 
testing for the statistical association between ‘motivation behind food 
selection’ and each UHH is taken to reconfirm that the UHHs test (phase 1) 
offers consistent results, with the idea that constructive attitudes and 
motivations in relation to reported healthy eating behaviours tend to be, in 
most cases, independent from habit-like triggered responses, and bias 
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towards reconstructive concepts of what people think they should do. The 
review indicates that the semiconscious responses to cues can transcend, and 
overpower people’s knowledge, conscious intentions and self-discipline. 
3) The practical grounds of several studies confirming the importance of 
FCQ motivational variables. For example, Lusk, Crespi, Cherry, McFadden, 
Martin & Bruce (2015) have used the factors in an fMRI investigation of 
consumer choice regarding controversial food technologies. The FCQ has 
been cited 1056 times; of those times, several studies use the factors for 
understanding motivation behind food selection, for instance Pieniak, 
Verbeke, Vanhonacker, Guerrero & Hersleth, (2009) studied the 
“Association between traditional food consumption and motives for food 
choice in six European countries” their selection of motives factors were 
entirely based on the FCQ.  
In view of the three reasons presented (for this investigation’s purpose), it was 
necessary only to test the internal consistency of the FCQ just to assess the extent to 
which all of the factors of the questionnaire are measuring ‘motivations behind food 
selection’ in relation to the data collected; this was evaluated using a Cronbach’s alpha 
test for the whole questionnaire. The test indicated a satisfactory Cronbach’s α = .91.  
5.3 Summary of Phase 2 Results 
The 18 UHHs (memory triggered responses) and the 36 sub-motivations behind 
food selections (consciously reported responses) were tested to determine if they were 
statistically associated. Because of the exclusion of one UHH, the process involved 
testing 1296 hypotheses of independence. In total, across all UHHs and all sub-
motivations, the Pearson chi-square method found 9.7% of tests holding significant 
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associations between the variables: motivations behind food selection and the identified 
UHHs. 
The Kruskal-Wallis method also found only 9.1% of tests retaining the null 
hypothesis. Therefore, in more than 90% of the cases the relationship between the 
UHHs and the reported motivations behind food selection was non-significant. The 
outcomes of these analyses show a common trend: when one variable increases, the 
other increases as well (positive association). This is explained in the next section when 
examining each of the main nine factors of motivation behind food selection and their 
relationships to each one of the 18 UHHs. 
5.4 Testing the Association of Factors with Each UHH 
5.4.1 Testing the association of health factors and each UHH 
Most public health promotional and intervention campaigns are focused on 
consumers’ personal responsibility and self-care or understanding food-related health 
factors. In this study, when asking about health factors, it was found that ‘often’ these 
issues are important to people. This is illustrated in Figure 5.1. 
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Figure 5.1. Reported health motives. 
However, when those motives are compared to the semiconscious responses 
(triggers of unhealthy food: UHHs), in most cases being either highly motivated or not 
about the health factor is statistically independent from most UHHs responses. Thus, the 
evidence suggests that it does not matter if people are in either extreme of the 
motivational scale, because their behaviour is automatic when reacting to some food 
cues. 
The chi-square analyses show 12 significant results out of 108 tests, excluding 
the cases where the assumption was not met. The significant cases were distributed 
across the 18 UHHs, as listed below: 
 social UHHs: being with friends = 1 
 emotional UHHs: happy = 1, bored = 5, lonely = 1, stressed = 2 
 time of the day UHHs: 3 p.m. = 1 
 media UHHs: TV = 1. 
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The independent-samples Kruskal-Wallis test shows seven significant results out 
of 108 tests. They were distributed across the UHHs in the following way: 
 emotional UHHs: happy = 1, bored = 4 
 routine UHHs: snack = 1 
 media UHHs: TV = 1. 
In general, the UHHs in 91.2% of tests are statistically independent from the 
health motive of food selection. Only 8.7% (19 out of 216 tests) show dependent and 
positive associations. This result indicates that when the health motives were strong, the 
triggers of unhealthy choices were also strong. A Monte Carlo simulation is used to 
evaluate the case, which is graphically presented in Figure 5.2. 
As explained in the methodology, the Monte Carlo method uses the existing 
predictive data as the starting point for a simulation, which builds on a predictive result. 
SPSS calculates the results over and over, each time via a different set of random values 
to generate distributions of possible outcome values. 
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χ2 (6, N = 258) = 17.68, p<.009 99% CI = .006−.011 
LR (6, N = 258) = 17.67, p<.008 99% CI = .005−.010 
Figure 5.2. Association of UHH (bored) and the motivation, ‘keeps me healthy’. 
The Monte Carlo simulation, calculated with the non-standardised and not 
categorised data, shows a significant association and a significant likelihood of 
occurrence for this association. The association of health motives and the UHH (bored) 
elicits unhealthy foods categories consistently across all levels of the measured 
motivations, but with special high proportions in the level ‘often’. This indicates that 
those who respond that they often eat something that keeps them healthy are the ones 
with a higher association to unhealthy food when being exposed to the cue: ‘bored’. 
The ‘health’ factor shows contradiction between people who claimed to often 
have strong motives/attitudes to eat healthy and their memory behavioural responses 
(UHHs). Consequently, in terms of health, the UHH data seems consistent with the idea 
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of habit-like responses not being directed by purposely formed intentions (e.g., Aarts, 
Verplanken, & van Knippenberg, 1998). Nevertheless, if they are guided by 
motivations, it means that some consumers can be misguided by health claims or similar 
conceptual cuing. Other possible explanation is that they are depleted, as per findings of 
Vohs, Baumeister & Schmeichel (2012). 
The quantification of significant results indicates that emotional UHHs (like 
being bored) are the most associated in a positive direction with health motives. The 
relationship observed between those two factors indicates that both variables move in 
tandem (when a UHH is increasing in unhealthy food retrieval, the motivation is shown 
to increase as well).  
5.4.2 Testing the association of mood factors and each UHH 
Mood factors often seem relevant for influencing food choices. Figure 5.3 shows 
how important these mood motivations are for consumers, according to their reports. 
 
Figure 5.3. Reported mood motives. 
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It is natural to expect dependency between mood motives and emotional UHHs; 
indeed, some significant associations were found between them in this study. This 
relationship may indicate that experiencing strong emotions may favour taking 
unhealthy food decisions. 
The chi-square analysis shows 16 significant results out of 108 tests, excluding 
the cases where the assumption was not met. They were distributed across the 18 UHHs 
as listed below: 
 social UHHs: party = 1 
 emotional UHHs: sad = 5, happy = 1, lonely = 1, stressed = 5, frustrated = 1 
 routine UHHs: breakfast = 1 
 media UHHs: TV = 1. 
The independent-samples Kruskal-Wallis test shows 14 significant results out of 
108 tests. They were distributed as listed below: 
 emotional UHHs: sad = 3, happy = 1, bored = 0, lonely = 2, stressed = 4, 
frustrated = 2 
 times of the day UHHs: 3 p.m. = 1 
 media UHHs: TV = 1. 
The UHHs in 86.1% of tests are statistically independent from mood motives 
behind food selection. Only in 13.8% of tests (30 out of 216 tests) were found to be 
dependent. When moods were strong, the triggers of unhealthy choices were also 
strong. This is exemplified in Figure 5.4, where a significant association between UHH 
(lonely) and the attitudinal statement of eating food that ‘makes me feel good’ is shown. 
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χ2 (6, N = 258) = 22.03, p<.003 99% CI = .001−.004 
LR (6, N = 258) = 18.65, p<.007, 99% CI = .005−.009 
Figure 5.4. Association of UHH (lonely) and the motivation, ‘makes me feel good’. 
This association strengthens unhealthy food elicitation. This is shown 
consistently across most levels of the measured attitudes/motives association. The 
unhealthy categories appear as the most elicited. This finding is consistent with ideas of 
using food as an escape or for seeking comfort. The likelihood of occurrence of the 
referred association between this motivation (‘makes me feel good’) and the UHH 
(lonely) is significant, which indicates that these results are highly likely to 
occur/repeat. 
These significant results indicate that emotional UHHs are the most frequently 
associated with mood motives. The relationship observed between those two factors 
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indicates that both variables move up together in the scale (when a UHH is increasing in 
unhealthy food retrieval, the motivation is shown to increase as well). 
5.4.3 Testing the association of convenience factors and each UHH 
In relation to the convenience factors, most respondents indicated that 
convenience is something that they often consider when choosing food. 
 
Figure 5.5. Reported convenience motives. 
The UHHs in 86.1% of cases are statistically independent from convenience 
motives in food selection; in only 13.8% of cases (25 out of 180 tests) were they 
significant. 
The chi-square tests show nine significant results out of 90 tests, excluding the 
cases where the assumption was not met. They were distributed across the UHH types, 
as listed below: 
 emotional UHHs: sad = 2, stressed = 1, frustrated = 1 
 routine UHHs: breakfast = 1, lunch = 1, snack = 1 
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 time of the day UHHs: noon = 1, 3 p.m. = 1. 
The independent-samples Kruskal-Wallis test shows 16 significant results out of 
90 tests. They were distributed as listed below: 
 sensorial UHHs: salty =1, savoury = 1 
 emotional UHHs: sad =1, happy =3, stressed = 1, frustrated = 1 
 routine UHHs: breakfast = 1, snack = 1 
 time of the day UHHs: noon = 2, 3 p.m. = 2 
 media UHHs: TV = 2. 
These results indicate that UHHs such as routines and emotions are the most 
frequently associated in a positive direction with convenience motives. An example of 
this situation is presented in Figure 5.6. 
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χ2 (6, N = 258) = 17.57, p<.008 99% CI = .006−.011 
LR (6, N = 258) = 14.03, p<.037, 99% CI = .033−.042 
Figure 5.6. Association of UHH (sad) and the motivation, ‘easy to prepare’. 
Figure 5.6 shows a significant association between the UHH (sad) and the 
attitudinal statement of eating foods that are easy to prepare. The association with this 
behaviour elicits unhealthy food categories consistently among the four levels of the 
attitudes tested. The likelihood of the referred association between the sub-motivation 
(‘easy to prepare’) and the UHH (sad) is significant, which means that this result is 
highly likely to occur/repeat. This suggests that accessibility and practicality are 
facilitating decisions, and that current environments and personal conditions place 
people into some kind of healthy ‘food desert’ because the healthy options are not 
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accessible to the mind or the buying situation and environments (e.g., Gittelsohn et al., 
2012; Ver Ploeg, 2010). 
5.4.4 Testing the association of sensory factors and each UHH 
According to the results obtained, sensory motivations are relevant to the sample 
population. This is demonstrated in Figure 5.7. 
 
Figure 5.7. Reported sensory motivations. 
The UHHs in 91.6% of the cases are statistically independent from sensory 
motives behind food selection (significant results: 8.3%). The chi-square tests show six 
significant results out of 54 tests, excluding the cases where the assumption was not 
met. They were distributed across the UHH typology as listed below: 
 social UHHs: being with friends = 1 
 emotional UHHs: sad = 1, bored = 2 
 routine UHHs: snack = 1 
 time of the day UHHs: 3 p.m. = 1. 
The independent-samples Kruskal-Wallis tests show three significant results out 
of 54 tests. They were distributed across the hooks as listed below: 
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 social UHHs: being with friends = 1 
 emotional UHHs: happy = 1 
 routine UHHs: lunch = 1. 
As result indicate, a large number of results show independency between the 
tested variables. This may indicate that reactions to sensorial cues are probably already 
learned patterns or automatic behaviours that are not rationalised (as the literature 
indicates, e.g., Issanchou & Sulmont-Rossé, 2006; Le Magnen, 1987; Tremblay & 
Bellisle, 2015). Those patterns of behaviour are consistent with ideas about people 
being triggered by sensory stimuli and reacting semiautomatically to some food cues 
beyond what they think they do. 
Only nine significant results out of 108 tests showed a positive association. 
‘Positive’ means that when the reported motivations about sensorial motives were 
strong, the triggers of unhealthy choices were also strong. The results indicate that the 
most powerful types of UHHs are emotional. 
An example of a significant association is presented in Figure 5.8 for the social 
UHH (being with friends) and the sensorial sub-motivation (smells nice). 
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χ2 (6, N = 258) = 18.08, p<.009 99% CI = .006−.011 
LR (6, N = 258) = 13.94, p<.037 99% CI = .032−.042 
Figure 5.8. Association of UHH (friends) and the motivation, ‘smells nice’. 
This significant association between the UHH of ‘being with friends’ and ‘eating 
something that smells nice’ consistently shows that across all levels of the measured 
motives (rarely, often, always and it doesn’t matter) the unhealthy categories appear as 
the most elicited food within each response group. Therefore, the unhealthy choices 
usually seem favoured by this combination of factors. 
5.4.5 Testing the association of natural (ingredient) content factors and each UHH 
Natural content motives are regularly connected to eating healthy in promotional 
campaigns about healthy products. These motives often seem to be important for 
respondents, according to their reported motivation. 
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Figure 5.9. Reported natural motives. 
However, in the association tests, the data about ‘natural content motives’ results 
were, in most cases, statistically independent from the UHHs data. Consequently, 
natural content motivations do not play a significant role in affecting automatic or 
semiconscious behaviours, even when these motives are existent and are deliberately 
expressed by consumers as often being important. 
Nevertheless, dependency between the tested variables was found in a few cases. 
However, in those cases the majority of people with stronger motivations were the ones 
with higher unhealthy counts in retrieving unhealthy food from memory. This provides 
more evidence to indicate that UHHs are not directed or affected by purposely formed 
intentions or motivations (e.g., Aarts et al., 1998). 
The chi-square tests show five significant results out of 54 tests, excluding the 
cases where the assumption was not met. They were distributed across the 18 UHHs, as 
listed below: 
 social UHHs: being with friends = 1 
 emotional UHHs: Bored = 2 
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 routine UHHs: snack = 1 
 time of the day UHHs: 3 p.m. = 1. 
The independent-samples Kruskal-Wallis tests show nine significant results out 
of 54 examinations. They were distributed across the hooks as listed below: 
 social UHHs: being with friends = 1 
 emotional UHHs: happy =1, bored = 1 
 routine UHHs: breakfast = 0, lunch = 1, snack= 2 
 time of the day UHHs: noon = 1, 3 p.m. = 3. 
Results show that in 87% of cases the UHHs are statistically independent from 
‘natural content motives’ behind food selection; however, significant associations 
(12.9%) are found between the UHHs and the ‘natural content motives’ behind food 
selection. Only 14 significant results out of 108 tests show positive associations. Figure 
4.33 demonstrates the nature of these types of positive associations. 
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χ2 (6, N = 258) = 28.28, p<.000 99% CI = .000−.000 
LR (6, N = 258) = 29.41, p<.000, 99% CI = .000−.000 
Figure 5.10. Association of UHH (3 p.m.) and the motivation, ‘contain no additives’. 
This significant result demonstrates that even when people indicate that they 
care about eating food with no additives, when exposed to the UHH (3 p.m.) they 
associate unhealthy food with higher frequencies than healthy food. The stronger 
attitudes about eating food that contains no artificial colours actually contradict the 
memory associations results, since unhealthy foods are known for containing additives, 
as explored in the literature review (NIEHS, 2013; Real et al., 2015; Steptoe et al., 
1995; Wansink, 2007; Wardle, 1995). 
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5.4.6 Testing the association of price factors and each UHH 
Money (high prices) is always considered a very important limitation on 
maintaining healthy diets, as shown in the literature review by traditional and non-
traditional health promoters (Eating Disorders Foundation of Victoria, 2013; 
Witkowski, 2007). According to the reported motivations received in this investigation, 
price is often seen as an important factor in food choice. Figure 5.11 demonstrates the 
trend of responses. 
 
Figure 4.11. Reported price motivations. 
Nevertheless, money or price motivations do not show a significant relationship 
with most UHHs, even when these motivations are existent and deliberately expressed 
(as per Figure 5.11). However, statistically dependent relationships are found in some 
cases. It seems likely that the semiconscious consumer (the person) mostly favours 
those foods that would save him/her time, effort or, in some cases, money. Therefore, 
those choices are more likely to be selected by default (their habits or routines). 
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The chi-square test shows three significant results out of 54 tests, excluding the 
cases where the assumption was not met. They were distributed across the UHHs as 
listed below: 
 emotional UHHs: sad= 1, happy = 1, lonely = 1. 
The independent-samples Kruskal-Wallis test shows three significant results out 
of 54 tests. They were distributed across the hooks as listed below: 
 emotional UHHs: happy = 1 
 routine UHHs: lunch = 1, snack = 1. 
The UHHs are 94.4% statistically independent from price motives behind food 
selection. Only 5.5% of results are significant (six significant results out of 108 tests). 
The most powerful UHHs that possibly facilitate unhealthy choices are of emotional 
and routine types; this supports the literature about food as consolation or a comfort tool 
(Cona et al., 2015; Nielsen, 2014). An example of this inference is presented in Figure 
5.12. 
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χ2 (6, N = 258) = 12.78, p<.047 99% CI = .041−.052 
LR (6, N = 258) = 13.44, p<.047, 99% CI = .041−.052 
Figure 5.12. Association of UHH (lonely) and the motivation, ‘is not expensive’. 
Using the variables, with no manipulation or conversion of the data, a significant 
association is found between being lonely and the attitudinal statement of eating food 
that ‘is not expensive’. This case shows the unhealthy categories as the most elicited 
responses. This is consistent with ideas of using food as an emotional 
regulator/reward/gratification, and it can also be justified by the accessibility of 
unhealthy choices, as discussed in the literature review (e.g., Cona et al., 2015; 
Courtemanche & Carden, 2011). 
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5.4.7 Testing the association of weight factors and each UHH 
Incentivising body weight reduction as motivation is the focus of many social 
marketing campaigns and strategies seeking to change consumers’ behaviours. The data 
shows that people often care about body weight factors. 
 
Figure 5.13. Reported weight motivations. 
Nevertheless, in most tests, these ‘weight control’ motivations are not 
significantly associated with the UHHs. Only a few of the tests show dependent 
relationships between the UHHs and three sub-motivations. 
The chi-square tests show eight significant results out of 54 tests, excluding the 
cases where the assumption was not met. They were distributed across the UHH types 
as listed below: 
 sensorial UHHs: salty = 1 
 social UHHs: being with friends = 1 
 emotional UHHs: sad = 1, happy =1, bored = 1 
 routine UHHs: breakfast = 1, snack = 1 
 time of the day UHHs: 3 p.m. = 1. 
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The independent-samples Kruskal-Wallis test shows four significant results out 
of 54 tests. They were distributed as listed below: 
 social UHHs: being with friends = 1 
 emotional UHHs: sad = 1, happy = 1 
 time of the day UHHs: 3 p.m. = 1 
Only 11.1% of the cases were found to be significant. This means only 12 
significant results out of 108 tests show statistical associations. The UHHs are 
statistically independent from body weight motives in food selection 88.8% of the time. 
An example of a significant association is shown in Figure 5.14. 
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χ2 (6, N = 258) = 12.84, p<.044 99% CI = .039−.050 
LR (6, N = 258) = 14.28, p<.036, 99% CI = .031−.041 
Figure 5.14. Association of UHH (snack) and the motivation, ‘helps me control my 
weight’. 
There is a significant association between the UHH (snack) and the motivation 
(‘helps me control my weight’). Figure 5.14 illustrates that even when people place 
importance on eating food that would help them control their weight, it does not help 
them avoid their strong association with unhealthier choices when prompted by the 
snack cue. 
The results of this hypothesis are supported by other findings. For example, 
Jeffery et al. (1982) indicated that influencing unhealthy habits with promotions that 
focus on health or ‘weight control’ attitudes or motivations would be ineffective as, in 
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most cases, the factors like the UHHs identified here do not bend to any understanding 
of health or nutritional guidelines or caloric lists, or to health warnings. 
This finding contrasts with the traditional social marketing approaches that 
assume that people with the right motivation and attitude will be empowered to avoid 
unhealthy choices if they are aware of the negative consequences. It appears that food 
ratings and calorie listings are not necessarily helpful for people who are already 
habituated or live under situations that favour semiconscious food decisions. 
5.4.8 Testing the association of familiarity factors and each UHH 
For marketers, consumers’ familiarity with products is fundamental, especially 
in terms of brand and product recognition, as explained in the literature review (e.g. 
Pinero de Plaza et al., 2012a). According to the reported data about familiarity sub-
motivations, respondents often engage with food that is familiar to them (Figure 5.15). 
 
Figure 5.15. Reported familiarity motivations. 
However, most familiarity motivations show non-significant results when tested 
for statistical association towards the UHHs. The chi-square test shows one significant 
result out of 54 tests, excluding the cases where the assumption was not met: 
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 emotional UHHs: sad = 1. 
The independent-samples Kruskal-Wallis test show three significant results out 
of 54 tests. They were distributed across the UHH types as listed below: 
 emotional UHHs: happy = 1 
 routine UHHs: lunch = 1, snack = 1. 
In 96.2% of cases the UHHs are statistically independent from familiarity 
motives behind food selection. Only 3.7% of tests were found to be significant. This 
means four significant results out of 108 tests show association. An example of a 
significant association is provided in Figure 5.16. 
 
χ2 (6, N = 258) = 21.34, p<.006 99% CI = .004−.008 
LR (6, N = 258) = 17.03, p<.008 99% CI = .006−.010 
Figure 5.16. Association of UHH (snack) and the motivation about eating something 
that is familiar. 
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This result demonstrates that when the reported motivations about eating 
something familiar were strong, the triggers of unhealthy choices in relation to snacks 
were also strong. In this case, the association and its likelihood are statistically 
significant. This may support the idea of a habituated response to the UHH (snack), as 
eating something that is familiar increases the number of responses received for this 
hook. 
5.4.9 Testing the association of ethical factors and each UHH 
The responses received in relation to ethical factors do not show a general trend. 
However, it can be observed that responses such as ‘often’ and ‘it doesn’t matter’ are, in 
most cases, close in their frequency. 
 
Figure 5.17. Reported ethical motivations. 
Nevertheless, in most tests, ethical motivations behind food selection are not 
associated significantly with the UHHs. The chi-square calculation shows three 
significant results out of 54 tests, excluding the cases where the assumption was not 
met. They were distributed across the UHHs as listed below: 
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 sensorial UHHs: sweet = 1 
 emotional UHHs: bored = 1 
 routine UHHs: lunch = 1. 
The independent-samples Kruskal-Wallis test shows one significant result out of 
54 tests. They were distributed across the hooks as listed below: 
 social UHHs: being with friends = 1. 
In 96.2% of cases the UHHs are statistically independent from ethical motives 
behind food selection. Significant results were found in 3.7% of cases. This means that 
only four significant results out of 108 tests show significant associations. An example 
of this type of association is shown in Figure 5.18. 
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χ2 (6, N = 258) = 14.67, p<.025 99% CI = .021−.029 
LR (6, N = 258) = 13.97, p<.046 99% CI = .041−.051 
Figure 5.18. Association of the UHH (bored) and the motivation about eating 
something that is ‘packaged in an environmentally friendly way’. 
Figure 5.18 shows significant association and significant likelihood of 
occurrence between the UHH (bored) and the motivation of eating something that is 
‘packaged in an environmentally friendly way’. Considering the results of most tests of 
the ethical factors, it seems that most meals are chosen without considering the ethical 
aspects tested. Nevertheless, as the literature explained, some choices of this type can be 
influenced by a social script (e.g., Abelson, 1981; Blake, Bisogni, Sobal, Jastran, & 
Devine, 2008) that push the person to follow a rule or to offer an expected response 
considering some pre-framed conditions. 
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5.5 Consolidated Results of Research Phase 2 
5.5.1 How do the UHHs relate to the reported motivation behind food selection? 
In 91% of tests the UHH variables are statistically independent from most 
reported ‘motivational factors behind food selection’. This result is contradictory to the 
claims of several social marketers and health promoting strategies. Health motives, 
weight motives, price reasons or several other food-related attitudes and intentions that 
are considered fundamental for healthy diet promotions tend to not hold associations to 
the data reflecting automatic or semiconscious responses to food cues (UHHs data). 
The outcome from numerous association tests (1269) may supports (in 91% of 
cases) that the UHHs are working as programmed mental associations, without major 
guidance from attitudinal or goal-directed intentions, as explained in relation to habitual 
responses and other studies cited within the literature review (e.g., Ji & Wood 2007; 
Gardner et al., 2011). 
Nevertheless, in 9% of cases significant associations were found between 
motivations and UHHs data. Within these occasions, the relationship does not 
necessarily favour healthy food choices or behaviours. Repeated computer simulations 
of these types of associations show that unhealthy food categories are the preferential 
choice. 
5.5.2 Tests hypothesis is supported  
All nine motivational factors behind food selection show most of their sub-
motivations as independent (non-association) rather than dependent (association) in 
relation to each UHH. 
A trend of non-statistical associations between each UHH and each of the nine 
factors considered as motivation behind food selection was confirmed. This result 
shows the importance of developing consumers’ studies and public health campaigns 
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that consider memory-based behaviours, semiconscious reactions and automaticity. This 
outcome does not mean that motivations are not worth exploring; it does mean that 
attitudinal information should be complemented with the analysis of semiconscious 
responses, as people tend to act differently from what they verbalise as their reasons for 
their food choices. 
In summary, an aggregated tendency of this investigation demonstrates that 
consumers know what is good for them, but, most likely, the UHHs and other 
circumstances (obesogenic environments) make it very difficult for people to often use 
their conscious brain-pathway to make healthy food decisions. This notion that 
consumers know what is good for them comes from elaborative and associative 
responses of the research-online tool (as presented in Table 3.3, Units of Measures, 
variable #24 until #27 and in the questionnaire attached in Appendix A)”.   
It appears that the UHHs are consistent with habit-like responses because, as 
other studies exemplify: 
As habits get stronger, our intentions predict our behaviour less and less. So, 
when you’re in the habit of visiting fast food restaurants, for example, it doesn’t 
matter much whether you intend to cut down or not, chances are that your habit 
will continue (Dean, 2012, p. 20). 
From a methodological perspective, these results show that the UHHs data 
operate mostly independently from data collected via explicit techniques, such as the 
questionnaire from Steptoe, et al (1995). This may endorse the contribution of the 
research tool developed and the testing system advanced for evaluating the consumers’ 
semiconscious responses (research phase 1—method). 
The following chapter shows how these findings can be applied to comprehend 
habit-like behaviour from a marketing and public health promotional perspective, 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    233 
considering behavioural profiling in relation to demographic data. The chapter will 
triangulate the UHH data with the propensity to habituation groups, which are 
elaborated based on the self-reported information on frequency of unhealthy food 
consumption.  
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Chapter 6: Phase 3 Results 
6.1 Phase 3: Introduction 
The results obtained in this phase embody a triangulation of variables, which 
calculates consumption habits irrespective of the circumstances (such as whether they 
occur in a cafe or at the household). The triangulation is between:  
1. The frequency of unhealthy food consumption (explicit data).  
2. UHHs, as the triggers of semiconscious behavioural responses (implicit/ 
semiconscious data). 
3. The demographic data (explicit data), which helps determining specific 
segments of the populations for addressing issues of policymaking, 
health campaigns or interventions.   
This is offered because the definition of ‘unhealthy food’ or an unhealthy diet is 
also a function of such factors. A cluster variable: ‘propensity to habituation groups’, is 
the result of a multilevel cross-tabulation of: 
 An aggregated variable of memory associative data (UHH)  
 The reported frequency of food consumption data (Vectors).  
This provides a general classification of consumers according to their 
propensities to habitual consumption of unhealthy food (mild, vulnerable and 
hazardous). This classification is investigated in comparison to demographic variables 
to respond to 20 research questions (as listed in 3.4.3 section).  
This chapter helps to show how the UHHs data can be used to develop targeted 
and segmented interventions, in a way which is comparable to behavioural profiling but 
simplified in reference to the technological and financial aspects of it (see Chester & 
Montgomery, 2007, p. 37). Consolidated results are presented at the end. 
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6.2 Summary of Phase 3 Results 
As explained in the section 3.4.1 (Phase 3 of the study), the analysis of 
demographic data is presented in this chapter by responding to a specific list of research 
questions. Responses to those questions are presented on the following pages. Variables 
like gender, age, geographic location, ethnicity or cultural background, income and 
several other socio-demographic characteristics are reported, considering the previously 
explained triangulation approach. 
 As previously observed regarding consumers’ self-reported ‘motivations behind 
food selection’ (with the ‘often’ responses’ trends supporting healthy motivations), self-
reported ‘frequencies of food consumption’ represented on figure 6.1 also back-up 
alleged healthy frequencies. 
 
Figure 6.1. Responses offered in relation to food consumption frequencies. 
Nevertheless, considering the referred self-reporting bias between explicit and 
implicit recollection of data (as explained by several researches; e.g., Cawley et al., 
2015; Dimofte, 2010), only the quantification towards unhealthy food consumption was 
used to investigate the sample propensity to habituation towards unhealthy food. This is 
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posteriorly triangulated to implicit/semiconscious measurements (UHH data) and 
demographics. 
6.2.1 What is the general reported frequency of unhealthy food consumption? 
Table 6.1 
General Reported Frequency of Unhealthy Food Consumption 
Reported frequency of 
unhealthy food consumption # 
Never 1723 
Less than 1 per month 1283 
1–3 per month 929 
1 per week 873 
2–4 per week 810 
5–6 per week 317 
1 per day 466 
2–3 per day 240 
4–5 per day 32 
6+ per day 35 
Total 6708 
The table 6.1 demonstrates that the reported percentages of responses decrease 
as the frequency of food consumption increases.   
6.2.2 How do the consumers divide in relation to their ‘propensity to habituation’ 
towards unhealthy food consumption? 
As explained, this ‘propensity to habituation’ variable (and its consumers’ 
groups) derives from: 1) the ‘UHH data’ and 2) ‘unhealthy frequency of food 
consumption data, vectors’. Both aggregated variables share the same food labels as per 
food classification coding. This process excluded ‘other healthy’ and ‘other unhealthy’ 
from the UHHs aggregated variable. Graphically this classification is presented in 
Figure 6.2. 
The ‘propensity to habituation groups’ or clusters of responses are: 
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1. Mild (44% from 2212 clustered responses): consumes the category from less 
than 1 time per month to 1 time per week. 
2. Vulnerable (40% from 2000 clustered responses): consumes the category 
from 2–4 times per week to 5–6 times per week. 
3. Hazardous (16% from 773 clustered responses): consumes the category from 
1 product per day to 6+ products per day. 
Figure 6.2 shows that (almost two-thirds) 56% of the sample can be categorised 
in a ‘vulnerable’ or ‘hazardous’ condition towards habitual consumption of unhealthy 
food. These per cents show correspondence with the UHH test in relation to the 
competition of healthy versus unhealthy food categories when retrieved from the 
memory of consumers. 
 
 
Figure 6.2. Consumer groups as per their propensity to habituation. 
6.2.3 How do the propensities to habituation (towards all unhealthy food) show up 
within each UHH? 
The Figure 6.3 is showing the percentage of responses that each propensity to 
habituation group (mild, vulnerable, and hazardous) has within each UHH in relation to 
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all unhealthy food categories.  A proportion comparison based on two sides test 
significance level of 0.5 shows which consumers’ types (mild, vulnerable, and 
hazardous) have significantly higher proportions of responses in relation to the UHHs. 
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Figure 6.3. Consumers’ propensity to habituation to all unhealthy foods in relation to each UHH. 
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Table 6.2 
Proportions of Consumers’ Propensities to Habits in Relation to the UHHs 
  Mild Vulnerable Hazardous 
  (A) (B) (C) 
UHH sweet   A 
UHH breakfast   A B 
UHH friends   B 
UHH 9 a.m.   A B 
Note: Results are based on two-sided tests with a significance level of .05. For each significant pair, the 
key of the category with the smaller column proportion appears under the category with the larger column 
proportion. Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using 
the Bonferroni correction. 
In relation to the consumption of unhealthy food: The UHH (sweet) has a 
significantly higher proportion of ‘hazardous’ than ‘mild’ responses; the UHH 
(breakfast) and UHH (9 a.m.) show a significantly higher proportion of ‘hazardous’ 
than ‘mild’ and ‘vulnerable’ responses. The UHH (friends) has a significantly higher 
proportion of ‘hazardous’ than ‘vulnerable’ responses. 
6.2.4 How do the propensities to habituation relate to each vector? 
Each vector or unhealthy food category is presented in Figure 6.4 in terms of 
consumers’ propensity to habituation.  The vectors significantly associated to a habitual 
consumption of unhealthy foods are presented in Table 6.3. 
The Figure 6.4 illustrates the percentage of responses that ‘mild’, ‘vulnerable’ 
and ‘hazardous’ groups of consumers show in relation to each food category. 
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Figure 6.4. Vectors and consumers’ types.
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Table 6.3. presents all the vectors significantly associated to a habitual 
consumption. 
Table 6.3 
Vectors significantly associated to a habitual consumption. 
Bread Chi-square 90.253 
df 36 
Sig. .000*,b 
Candies Chi-square 54.901 
df 36 
Sig. .023* 
Chocolate Chi-square 66.919 
df 36 
Sig. .001* 
Soft drinks Chi-square 69.586 
df 36 
Sig. .001* 
Sauces Chi-square 51.347 
df 36 
Sig. .047* 
Crisps Chi-square 54.106 
df 36 
Sig. .027* 
Premade packaged meals Chi-square 51.215 
df 36 
Sig. .048* 
Results are based on non-empty rows and columns in each innermost sub-table. 
*. The chi-square statistic is significant at the .05 level. 
b. More than 20% of cells in this sub-table have expected cell counts of less than 5. Chi-square results may 
be invalid. 
Most of these products could be identified as ultra-processed products. 
However, some of them may be also classified as processed foods (e.g. Bread and 
Sauce).   
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A comparison of proportions of propensities to habit in relation to each UHH is 
presented in Table 6.4. 
Table 6.4 
Comparison of Proportions of Propensities to Habit in Relation to Each UHH 
Bread 
UHH 
Savoury 
UHH 
breakfast 
UHH 
lunch 
UHH 
sad 
UHH 
lonely 
UHH 
stressed 
(C) (D) (E) (G) (J) (K) 
Mild 
   
J 
 
J 
Hazardous 
 
C C 
   
Results are based on two-sided tests with a significance level of .05. For each significant pair, the key of 
the category with the smaller column proportion appears under the category with the larger column 
proportion. Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using 
the Bonferroni correction. 
 
The bread category has shown, in relation to the UHH (breakfast) and UHH 
(lunch), a significantly higher proportion of ‘hazardous’ responses than the UHH 
(savoury). In addition, this food category, in relation to the UHH (sad) and UHH 
(stressed), has shown a significantly higher proportion of ‘mild’ responses than the 
UHH (lonely). 
In general, these results may indicate that the UHH (breakfast) and the UHH 
(lunch) involve significant ‘hazardous’ propensity to habituation for most respondent. 
6.3 Gender 
The data for males and females seems to be distributed inversely proportional to 
each other: as the number of males increases from ‘mild’ to ‘hazardous’, the number of 
females decreases in the opposite direction. 
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Table 6.5 
Habits Propensities by Gender, per Responses 
Habits propensities by gender Mild Vulnerable Hazardous 
Total 
(N = 258) 
Male 47% 54% 55% 51% 
Female 53% 47% 45% 49% 
Total 2212 2000 773 100% 
 
6.3.1 Does either gender hold a significant association with the UHHs, considering 
the consumers’ propensities to habituation groups? 
Considering the consumers’ propensities to habituation groups, it was found that 
females and males are significantly affected by the aggregated variable of the UHHs. A 
comparison of proportions of propensities to habit was executed in relation to each 
UHH and each gender. The significant results are reported in Table 6.6 
Table 6.6 
Significant Associations between the Consumers’ Propensities to Habituations Groups 
and Gender 
Pearson chi-square tests Male Female 
Chi-square 74.478 89.481 
df 54 54 
Sig. .034* .002* 
Results are based on non-empty rows and columns in each innermost sub-table. 
* The chi-square statistic is significant at the .05 level. 
The table shows that female and males hold significant association to the 
propensities to habituation, but the proportion of this association is presented next in 
Table 6.7.  
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Table 6.7 
Comparison of Proportions of Propensities to Habituation in Relation UHHs by Gender 
UHHs 
Female  Male 
Mild Vulnerable Hazardous  Mild Vulnerable Hazardous 
(A) (B) (C)  (A) (B) (C) 
UHH sweet   B     
UHH breakfast   B    B 
UHH lunch   A B     
UHH lonely      A  
UHH friends   A B     
UHH 9 a.m.   A B     
Results are based on two-sided tests with a significance level of .05. For each significant pair, the key of 
the category with the smaller column proportion appears under the category with the larger column 
proportion. Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using 
the Bonferroni correction. 
 
For females, the table demonstrates a significantly higher proportion of 
‘hazardous’ responses than ‘vulnerable’ responses in relation to the UHH (sweet) and 
the UHH (breakfast). In addition, females show a significantly higher proportion of 
‘hazardous’ than ‘mild’ and ‘vulnerable’ responses in relation to the UHH (lunch), the 
UHH (friends) and the UHH (9 a.m.). 
For males, the table demonstrates a significantly higher proportion of 
‘hazardous’ responses than ‘vulnerable’ responses in relation to the UHH (breakfast). In 
addition, males show a significantly higher proportion of ‘vulnerable’ responses than 
‘mild’ responses in relation to the UHH (lonely). 
In general, females show more significant proportions of hazardous 
consumption than males. However, males also tend to group significantly between 
‘vulnerable’ and ‘hazardous’ propensities of consumption. 
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6.4 Age 
Table 6.8 shows how respondents are distributed by age groups in reference to 
their propensity to habituation. 
Table 6.8 
Habit Propensities by Age, per Number of Responses 
Age 
range Mild Vulnerable Hazardous 
Total 
(N = 258) 
18–24 14% 12% 9% 12% 
25–34 18% 19% 21% 18% 
35–44 19% 24% 16% 20% 
45–54 17% 19% 22% 18% 
55–64 13% 12% 14% 15% 
65+ 18% 14% 18% 18% 
Total 2212 2000 773 100% 
 
The most at-risk groups (highly habituated) ages when regarded by ‘hazardous’ 
responses are: 
a) 45–54 
b) 25–34 
c) 65+ 
d) 35–44 
e) 55–64 
f) 18–24 
Generational factors, socialisation factors, ageing and different levels of 
exposure to cultural, agricultural production and marketing trends may be shaping this 
order (e.g. Reeve, 2015; Hojjat, 2015). According to ABS, 2013 and ABS, 2015, 
overweight and obesity diverges by age, with 74.9% of people aged 65-74 years being 
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overweight or obese, compared with 36.4% of people aged 18-24 years. The 
significantly affected groups of this study are presented next.  
6.4.1 Age groups with a significant association with the UHHs, considering the 
consumers’ propensities to habituation groups 
Three age groups show a significant association: 18–24, 25–34 and 55–64. A 
comparison of proportion of responses was executed among consumers’ propensities to 
habituation in relation to those age groups. Results are reported in Table 6.9. 
Table 6.9 
Significant Association of Propensities to Habituations Groups and UHHs in Relation 
to Age Groups 
Pearson chi-square tests 18–24 25–34 55–64 
Chi-square 77.768 83.058 81.887 
Df 54 54 54 
Sig. .019* .007* .009* 
Results are based on non-empty rows and columns in each innermost sub-table. 
* The chi-square statistic is significant at the .05 level. 
The interpretation of result offered in Table 6.9 are explained after Table 6.10.  
Table 6.10 
Comparisons of Consumers’ Propensities to Habituation Proportions in Relation to the 
UHHs by Age Groups 
 
18–24  25–34 
UHHs Mild Vulnerable Hazardous  Mild Vulnerable Hazardous 
  (A) (B) (C)  (A) (B) (C) 
UHH breakfast 
  
A B  
   
UHH friends 
   
 
  
A B 
UHH TV 
  
A B  
   
Results are based on two-sided tests with a significance level of .05. For each significant pair, the key of 
the category with the smaller column proportion appears under the category with the larger column 
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proportion. Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using 
the Bonferroni correction. 
 
Only two of the age groups show significantly higher proportions with the 
UHHs, considering the consumers’ propensities to habituation groups. The 18–24 group 
has, in relation to the UHH (breakfast) and the UHH (TV), a significantly higher 
proportion of ‘hazardous’ than ‘mild’ and ‘vulnerable’ responses. The age group 25–34 
has, in relation to the UHH (friends), a significantly higher proportion of ‘hazardous’ 
than ‘mild’ and ‘vulnerable’ responses. Such results may indicate the effects of media in 
the younger generation and the importance of socialisation in the following group of 
early adulthood. These issues are reviewed by Reeve (2015).  
6.5 Geographic Location 
The propensities to habituation by location were found, in order of risks, as 
follow: New South Wales (NSW), Victoria (VIC), Queensland (QLD), Western 
Australia (WA), South Australia (SA), Tasmania (TAS), Australian Capital Territory 
(ACT), and the Northern Territory (NT). This order seems to be in line with the size of 
the sample selected, as they are representing the states and territories’ share of the total 
population. However, the significant differences in proportion of responses is presented 
in question 6.5.1. 
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Table 6.5.1 
Habit Propensities by Location, per Responses 
State Mild Vulnerable Hazardous 
Total 
N = 257 
NSW 33% 33% 34% 32% 
VIC 24% 28% 27% 26% 
QLD 20% 18% 14% 18% 
WA 12% 8% 12% 10% 
SA 6% 8% 9% 8% 
ACT 1% 1% 2% 2% 
TAS 4% 2% 2% 4% 
NT 1% 0% 0% 0% 
Total 2212 2000 773 100% 
 
6.5.1 Do Australian geographic locations hold a significant association with the 
UHHs, considering the propensities to habituation groups? 
Only WA holds a significant association to the UHHs, considering the habitual 
propensities: χ2 (54, N = 258) = 78.69, p<.016. The specific UHHs and the proportion 
comparison is reported in Table 6.12 
Table 6.12 
Comparisons of Consumers’ Propensities to Habituation Proportions in Relation to the 
UHHs in Western Australia 
 
Western Australia 
 
Mild Vulnerable Hazardous 
UHHs (A) (B) (C) 
UHH savoury 
 
A 
 
UHH friends 
  
A B 
UHH 9 a.m. 
  
A B 
Results are based on two-sided tests with a significance level of .05. For each significant pair, the key of 
the category with the smaller column proportion appears under the category with the larger column 
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proportion. Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using 
the Bonferroni correction. 
 
Western Australia shows, in relation to the UHH (savoury), a significantly 
higher proportion of ‘vulnerable’ than ‘mild’ responses. Concerning the UHH (friends) 
and the UHH (9 a.m.), WA demonstrates a significantly higher proportion of 
‘hazardous’ than ‘mild’ and ‘vulnerable’ responses. The results are similar to ABS, 
2013 and ABS, 2015, reports which indicate that in 2011-12, men living in inner 
regional, outer regional and remote areas were more likely to be overweight or obese 
(74.4%) compared with men living in major cities (67.7%). This pattern was also 
consistent for women, living in inner regional, outer regional and remote areas who are 
more likely to be overweight or obese (63.2%) than women living in major cities 
(52.5%). 
6.6 Shopping Location and Speed 
On average, people report spending from half an hour to an hour in their grocery 
shopping. They see themselves as rapid food shoppers: 55% of people say that this is 
the case sometimes, 26% say that they are rapid most of the time, 7% say that this is 
always the case, and 12% say that this is never the case. 
It was found that people who consider themselves to ‘sometimes’ be rapid food 
shoppers have a significant association with the UHHs, considering the propensities to 
habituation groups χ2 (54, N = 258) = 78.04, p<.018. 
6.6.1 Does shopping location hold a significant association with the UHHs, 
considering the propensities to habituation groups? 
The shopping locations that hold a significant association with the UHHs, 
considering the propensities to habituation’s groups, are: 
 supermarket, in relation to respondents that shop there all the time 
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 specialist or dedicated stores, in relation to respondents that shop there 
sometimes 
 household/farmers/organic shops, in relation to the shoppers that never shop 
there 
 internet-store, in relation to those who never shop there 
 catalogues or similar food shopping, in relation to those whom hardly ever shop 
via such methods. 
Table 6.13 
Significant Association Concerning Shopping Locations 
  
Supermarket 
Specialist or 
dedicated 
stores 
Household/ 
farmers/ 
organic shops 
Internet-
store 
Catalogues or 
similar food 
shopping 
 Test All the time Sometimes Never Never Hardly ever 
Chi-
square 
75.769 93.179 74.102 78.589 72.591 
df 54 54 54 54 54 
Sig. .027* .001* .036* .016* .047* 
Results are based on non-empty rows and columns in each innermost sub-table. 
* The chi-square statistic is significant at the .05 level. 
A comparison of consumers’ propensities to habituation proportions in relation 
to the UHHs was executed. Results in relation to the consumers’ proportions are 
expressed in words as the table is too extensive and the information provided by such 
table is not numerically represented but in letters. The results indicate: 
1. For supermarket, in relation to respondents that shop there all the time, there 
was a significantly higher proportion of ‘vulnerable’ than ‘mild’ responses 
for the UHH (sweet), and a significantly higher proportion of ‘hazardous’ 
than ‘mild’ and ‘vulnerable’ responses for the UHH (breakfast). 
2. For specialist or dedicated stores, in relation to respondents that shop there 
sometimes, there was a significantly higher proportion of ‘hazardous’ than 
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‘mild’ and ‘vulnerable’ responses for the UHH (breakfast) and the UHH (9 
a.m.). In the case of the UHH (lunch), there was a significantly higher 
proportion of ‘hazardous’ than ‘mild’ responses. For the UHH (lonely), there 
was a significantly higher proportion of ‘vulnerable’ than ‘mild’ responses. 
For the UHH (friends), there was a significantly higher proportion of 
‘hazardous’ than ‘vulnerable’ responses. 
3. For household/farmers/organic shops, in relation to respondents that never 
shop there, there was a significantly higher proportion of ‘hazardous’ than 
‘vulnerable’ responses, regarding the UHH (friends). 
4. For internet-store, in relation to those who never shop there, there was a 
significantly higher proportion of ‘hazardous’ than ‘mild’ and ‘vulnerable’ 
responses, regarding the UHH (breakfast). 
5. For catalogues or similar food shopping, in relation to those who hardly ever 
shop there, there was a significantly higher proportion of ‘hazardous’ than 
‘mild’ and ‘vulnerable’ responses, regarding the UHH (breakfast) and the 
UHH (9 a.m.). 
In general, supermarket and specialist or dedicated stores seem to be associated 
with higher ‘vulnerable’ and ‘hazardous’ propensity habituation. 
Household/farmers/organic shops, internet-store, catalogues or similar food shopping 
show that people who never or hardly ever use them tend towards ‘hazardous’ 
propensity habituation. 
6.7 Level of Responsibility in Relation to Grocery Shopping 
The majority of the sample in the study were responsible for their household 
groceries shopping: 61% responded that they are accountable for grocery shopping, 
30% shared half of the responsibility for household grocery shopping, and 9% reported 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    253 
little or non-responsibility for grocery shopping. In relation to their propensity to 
habituation, they are outlined in the following table (Table 6.14) and the significant 
associations with the UHHs are presented in Table 6.15. 
Table 6.14 
Level of Responsibility for Grocery Shopping 
 
Level Mild Vulnerable Hazardous Total 
Little or none 8% 8% 7% 9% 
About half 28% 30% 23% 30% 
Most or all 58% 59% 48% 61% 
 
6.7.1 Does level of responsibility in relation to food shopping, meal planning and 
preparation of food, hold significant associations with the UHHs, considering the 
propensities to habituation groups? 
Table 6.15 
Significant Associations for Levels of Responsibility to Food Shopping 
  
Groceries 
shopping 
 Planning 
meals 
 Preparing 
meals 
 Test 
About 
half 
Most or 
all 
 Little or 
none 
 Little or 
none 
Most or 
all 
Chi-
square 
80.233 73.159 
 
92.767 
 
74.072 73.726 
df 54 54  54  54 54 
Sig. .012* .042*  .001*  .036* .038* 
Results are based on non-empty rows and columns in each innermost sub-table. 
* The chi-square statistic is significant at the .05 level. 
The significant associations found were: 
 Regarding ‘groceries shopping’, the levels of responsibility of ‘about half’ and 
‘most or all’ 
 Regarding ‘planning meals’, the level of responsibility of ‘little or none’ 
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 Regarding ‘preparing meals’, the level of responsibility of ‘little or none’ and 
‘most or all’. 
The comparison of consumers’ propensities to habituation proportions indicate 
significant differences between these levels of responsibility for food shopping: 
 For ‘groceries shopping’, in relation to ‘most or all’ responses, a significantly 
higher proportion of ‘hazardous’ than ‘mild’ and ‘vulnerable’ responses were 
found for the UHH (breakfast) and the UHH (lunch). In reference to the UHH 
(lonely), a significantly higher proportion of ‘vulnerable’ than ‘mild’ responses 
were found. 
 For ‘planning meals’, in relation to ‘little or none’ responses, a significantly 
higher proportion of ‘vulnerable’ than ‘hazardous’ responses were found for the 
UHH (snack) and the UHH (lonely). 
 For ‘preparing meals’, in relation to the level of responsibility of ‘little or none’, 
a significantly higher proportion of ‘vulnerable’ than ‘mild’ responses were 
found for the UHH (bored). Regarding the level of responsibility ‘most or all’, a 
significantly higher proportion of ‘hazardous’ than ‘mild’ and ‘vulnerable’ 
responses were found for the UHH (breakfast) and the UHH (lunch). A 
significantly higher proportion of ‘hazardous’ than ‘mild’ responses were found 
for the UHH (lonely). Additionally, a significantly higher proportion of 
‘vulnerable’ than ‘mild’ responses were found for the UHH (friends). 
Regarding food preparation responsibilities and propensities to habituation, 
consumers where divided as presented in Table 6.16. but not significant proportions 
were found in relation to the UHHs.   
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Table 6.16 
Food Preparation Responsibilities and Propensities to Habituation 
Level Hazardous Mild Vulnerable Total 
Little or none 12% 14% 14% 15% 
About half 23% 30% 31% 32% 
Most or all 43% 51% 52% 54% 
 
In general, the data suggests that as the level of responsibility increases the 
‘vulnerable’ and ‘hazardous’ responses increase as well. 
6.8 Meal Occasions and Eating Location 
The places where meals are consumed did not seem to influence the higher 
propensities to habituation observed from the data. 
6.8.1 Do meals occasions and eating locations hold significant associations with the 
UHHs, considering the propensities to habituation groups? 
Yes, they do. The specific associations are presented in Table 6.17. 
Table 6.17 
Significant Associations for Meals’ Occasions and Eating Location 
  Breakfast  Lunches  Dinners 
 Test 
Eating at 
home  
Eating at 
home 
Eating out your 
home-prepared meal  
Eating at 
home 
Chi-
square 
127.250  87.120 85.855  97.372 
df 54  54 54  54 
Sig. .000*  .003* .004*  .000* 
Results are based on non-empty rows and columns in each innermost sub-table. 
* The chi-square statistic is significant at the .05 level. 
The significant associations found in Table 6.17 were: 
 breakfast (eating at home) 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    256 
 lunches (eating at home and eating out your home-prepared meal) 
 dinners (eating at home) 
The comparison of consumers’ propensities to habituation proportions indicate 
significant differences between meal occasions and eating location in the following 
ways: 
 For the breakfast eaten at home, a significantly higher proportion of ‘vulnerable’ 
than ‘mild’ responses were found, concerning the UHH (lonely). In addition, a 
significantly higher proportion of ‘hazardous’ than ‘mild’ and ‘vulnerable’ 
responses were found, regarding the UHH (breakfast) and the UHH (9 a.m.). 
 For lunches eaten at home, a significantly higher proportion of ‘hazardous’ than 
‘mild’ and ‘vulnerable’ responses were found, regarding the UHH (breakfast) 
and the UHH (9 a.m.). In addition, the UHH (sweet) was found to have a 
significantly higher proportion of ‘hazardous’ than ‘vulnerable’ responses. 
Regarding eating people’s own home-prepared meals while outside the home, 
the UHH (TV) shows a significantly higher proportion of ‘mild’ than 
‘vulnerable’ responses. 
 For dinners eaten at home, a significantly higher proportion of ‘hazardous’ than 
‘mild’ and ‘vulnerable’ responses were found, regarding the UHH (sweet), the 
UHH (breakfast) and the UHH (9 a.m.). 
In general, these results may indicate that eaten at home or home-prepared meals 
do not guarantee a lesser proportion of habituation. In most cases, ‘hazardous’ 
responses are significantly higher than other types of responses when meals are 
prepared or eaten at home. 
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6.9 Following Special Diets or Restricting Specific Food Items 
In relation to the respondents following a special diet (for health, sports or 
aesthetic reasons), 86% indicated that they are not on any particular diet. Conversely, 
9.7% indicated that they are on a special diet, while 4.3% preferred not to respond. 
Those who do not follow diets are significantly inclined towards the ‘hazardous’ 
groups, as explained next. 
Seventy-nine per cent of respondents indicated a negative response to depriving 
themselves or their family of some foods. When people were asked about the reasons 
for depriving foods, they referred to health reasons, medical conditions and moral issues 
related to the means of food production. To illustrate each case, two responses are 
quoted below for each type of response. 
Health reasons: 
 ‘I think that they are bad for your body and I personally feel a lot happier and 
healthier avoiding them.’ 
 ‘Sugar is a poison and damages your health more than any other additive.’ 
Medical conditions: 
 ‘History of autoimmune disease and family history of diabetes.’ 
 ‘Coeliac disease.’ 
Means of food production and others: 
 ‘I like to know where my food comes from. We live on a farm, grow our own 
food, produce our own milk, butter, cheese, yoghurt. This was not the case last 
year; we moved from Sydney. But even then, we mostly chose to eat a 
wholefood diet. I’m athletically minded, while my partner prefers not to eat 
processed foods.’ 
 ‘Health reason, religious and for the environment’. 
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6.9.1 Do special diets or depriving specific food items hold significant associations 
with the UHHs, considering the propensities to habituation groups? 
Significant associations were found with positive and negative responses to 
following a ‘special diet’ and ‘depriving specific food items’. This is presented in Table 
6.18. 
Table 6.18 
Significant Associations of Special Diets or Depriving Specific Food Items 
  Special diet  Depriving 
 Test Yes No  Yes No 
Chi-square 76.665 92.514  94.175 80.739 
df 54 54  54 54 
Sig. .023* .001*  .001* .011* 
Results are based on non-empty rows and columns in each innermost sub-table. 
* The chi-square statistic is significant at the .05 level. 
Following the significant results of Table 6.18 a comparison of consumers’ 
propensities to habituation proportions indicate significant differences between referred 
variables and the UHHs: 
1. Those who indicated that they do not follow a special diet for health, sports 
or aesthetic reasons were found to have a significantly higher proportion of 
‘vulnerable’ than ‘mild’ responses, regarding the UHH (lonely) and the 
UHH (3 p.m.). In addition, there was a significantly higher proportion of 
‘hazardous’ than ‘mild’ and ‘vulnerable’ responses, regarding the UHH 
(sweet), the UHH (breakfast) and the UHH (9 a.m.). The UHH (friends) also 
showed a higher proportion of ‘hazardous’ than ‘mild’ responses. 
2. There were no significantly higher proportions for those who indicated that 
they were following a special diet for health, sports or aesthetic reasons. 
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3. Those who indicated that they do deprive themselves or their families of 
some sorts of foods were found to have a significantly higher proportion of 
‘vulnerable’ than ‘mild’ responses, regarding the UHH (party). Those who 
responded the opposite (no) showed a significantly higher proportion of 
‘hazardous’ than ‘mild’ and ‘vulnerable’ responses, regarding the UHH 
(sweet), the UHH (breakfast) and the UHH (friends). The UHH (9 a.m.) also 
showed a higher proportion of ‘hazardous’ than ‘mild’ responses. 
The majority of respondents did not follow special diets for sports, health or 
aesthetic reasons. In general, these results indicate that not following a diet or not 
depriving oneself or one’s family from eating some sorts of foods significantly 
increases the ‘hazardous’ responses to the UHHs. However, when deprived from eating 
some sorts of foods, it is possible that social cues like the UHH (party) would increase 
the vulnerable responses from those people. This behaviour is consistent with schemas 
of behaviours as per Abelson (1981), Baldwin (1992) and Blake et al. (2008). 
6.10 Difficulty Buying Healthy or Unhealthy Food 
6.10.1 Does difficulty to buy healthy or unhealthy food hold significant associations 
with the UHHs, considering the propensities to habituation groups? 
With respect to finding it difficult to buy unhealthy food, a significant 
association was observed in relation to ‘definitely no’. With respect to finding it 
difficult to buy healthy food, there were significant associations for ‘probably not’ and 
‘definitely not’.  
These results are presented in Table 6.19. After that table, the comparison of 
consumers’ propensities to habituation proportions indicate significant differences 
between referred variables and the UHHs, as reported in Table 6.20. 
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Table 6.19 
Significant Associations in Relation to Difficulty of Buying Unhealthy or Healthy Food 
 
It is difficult to 
buy unhealthy food  
It is difficult to 
buy healthy food 
Test Definitely no  Probably not Definitely no 
Chi-square 95.350  83.218 76.081 
df 54  54 54 
Sig. .000*  .007* .026* 
Results are based on non-empty rows and columns in each innermost sub-table. 
* The chi-square statistic is significant at the .05 level. 
Table 6.20 
Comparisons of Consumers’ Propensities to Habituation Proportions in Relation to the 
UHHs, Considering Difficulty to Buy Healthy or Unhealthy Food 
  
It is difficult to 
buy unhealthy food  
It is difficult to 
buy healthy food 
  Definitely no  Probably not 
 UHHs Mild Vulnerable Hazardous  Mild Vulnerable Hazardous 
  (A) (B) (C)  (A) (B) (C) 
UHH savoury 
 
A 
 
 
   
UHH breakfast 
  
B  
   
UHH lunch 
   
 
  
B 
UHH 3 p.m. 
 
C 
 
 
   
Results are based on two-sided tests with a significance level of .05. For each significant pair, the key of 
the category with the smaller column proportion appears under the category with the larger column 
proportion. This category is not used in comparisons because its column proportion is equal to zero or one. 
Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using the 
Bonferroni correction. Comparisons are not performed for some pairs where compared categories of a 
multiple response set contain identical sets of observations. 
 
The comparison of consumers’ propensities to habituation proportions indicate 
significant differences for the following: 
1. ‘It is difficult to buy unhealthy food’ (definitely no) was found to have a 
significantly higher proportion of ‘vulnerable’ than ‘mild’ responses, 
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regarding the UHH (savoury). For the UHH (3 p.m.), there was a 
significantly higher proportion of ‘vulnerable’ than ‘hazardous’ responses. In 
addition, a significantly higher proportion of ‘hazardous’ than ‘mild’ 
responses were found for the UHH (breakfast). 
2. ‘It is difficult to buy healthy food’ (probably not) was found to have a 
significantly higher proportion of ‘hazardous’ than ‘mild’ responses for the 
UHH (lunch). 
In general, these results indicate that those consumers who perceive unhealthy 
food shopping as definitely not difficult and healthy food shopping as probably not 
difficult tend to group in the ‘vulnerable’ and ‘hazardous’ consumer types. 
6.11 People per Household 
In relation to number of people per household, around 75% of respondents lived 
in a household with three or fewer people. 
6.11.1 Does a specific number of people living in a household hold significant 
associations with the UHHs, considering the propensities to habituation groups? 
Only households with three people hold a significant association with the UHHs, 
considering the propensity to habituation groups: χ2 (54, N = 258) = 88.78, p<.012. The 
proportion comparison, in relation to the UHHs and the consumers’ group, show a 
significantly higher proportion of ‘vulnerable’ than ‘mild’ and hazardous’ responses in 
relation to the UHH (salty). 
6.12 Level of Education 
The highest level of education completed among respondents was: 1% primary 
school, 11% some years of high school or equivalent, 25% high school or equivalent, 
10% vocational/technical school (2 years), 17% college or equivalent (about or more 
than 2 years), 28% bachelor’s degree, 5% master’s degree, 2% doctoral degree. 
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Responses are distributed according to propensity to habituation, from the 
riskiest groups to the less risky groups, in Table 6.21. 
Table 6.21 
Propensity to Habituation by Level of Education 
Level of Education Mild Vulnerable Hazardous 
High school or equivalent 23% 24% 21% 
Bachelor’s degree 26% 26% 19% 
College or equivalent (about or more than 2 years) 17% 17% 14% 
Some years of high school or equivalent 10% 11% 9% 
Vocational/technical school (2 years) 10% 10% 9% 
Master’s degree 5% 5% 4% 
Primary school 1% 1% 1% 
Doctoral degree 2% 2% 1% 
 
These results seem to show that the propensity to habituation decreases as the 
level of education increases; however, to assess such interpretation question 6.12.1 
looks for significant association between these results considering each UHH.    
6.12.1 Does any particular level of education hold significant associations with the 
UHHs, considering the propensity to habituation groups? 
Table 6.22 shows the education levels are associated with the UHHs.  
Table 6.22 
Significant Associations in Relation to Particular Levels of Education 
 Test 
Some years of high 
school or equivalent 
Vocational/technical 
school (2 years) 
College or 
equivalent (about or 
more than 2 years) 
Chi-square 79.967 77.523 79.189 
df 54 54 54 
Sig. .012* .020* .014* 
Results are based on non-empty rows and columns in each innermost sub-table. 
* The chi-square statistic is significant at the .05 level. 
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Three education levels are associated significantly with the UHHs when 
considering the propensities to habituation’s groups. Those levels are further 
investigated in Table 6.23. 
Table 6.23 
Comparisons of Consumers’ Proportions of Propensities to Habituation in Relation to 
the UHHs, Considering their Level of Education 
  
Some years of high 
school or equivalent 
 College or equivalent (about 
or more than 2 years) 
  Mild Vulnerable Hazardous  Mild Vulnerable Hazardous 
 UHHs (A) (B) (C)  (A) (B) (C) 
UHH sweet 
  
A B  
   
UHH 
breakfast    
 
   
UHH 
friends    
 
  
B 
UHH 9 
a.m.   
A B 
 
   
Results are based on two-sided tests with a significance level of .05. For each significant pair, the key of 
the category with the smaller column proportion appears under the category with the larger column 
proportion. Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using 
the Bonferroni correction. 
For ‘some years of high school or equivalent’, there was a significantly higher 
proportion of ‘hazardous’ than ‘mild’ and ‘vulnerable’ responses found, regarding the 
UHH (sweet) and the UHH (9 a.m.). The level of ‘vocational/technical school (2 years)’ 
did not show significantly higher proportions between consumers’ propensities to 
habituation types. The level of ‘college or equivalent (about or more than 2 years)’ 
showed a significantly higher proportion of ‘hazardous’ than ‘mild’ responses, 
regarding the UHH (friends). 
In general, it seems that hazardous proportions of responses are found in relation 
to levels of education below the level of bachelor’s degree in relation to specific UHHs. 
Via product campaigns and prices, those UHHs are most likely promoted to or targeted 
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at this segment of the population, as demonstrated in several studies (Andreyeva et al. 
2008; Cummins & Macintyre, 2006; Cummins et al., 2009; Giskes et al., 2007; Luoto & 
Carman, 2014; Mackenbach et al., 2016; Nilsson & Skinner, 2015; Reidpath et al., 
2002; Stuckler & Nestle, 2012; Ver Ploeg, 2010). 
6.13 Ethnicity or Cultural Background 
People from different ethnicities and cultural backgrounds were identified in the 
sample as follows: Asian/Pacific, 13%; Caucasian/white, 76%; Hispanic, 1%; multi-
racial, 1%; would rather not say, 3%; other, 5%. 
6.13.1 Does belonging to any specific ethnicity or cultural background hold 
significant associations with the UHHs, considering the propensity to habituation 
groups? 
No significant associations were found in relation to ethnicity or cultural 
background. 
6.14 Marital Status 
In respect to marital status, the sample included: single or never married, 31%; 
married people, 47%; separated, 1%; divorced, 6%; widowed, 5%; de facto, 10%. 
6.14.1 Does marital status hold a significant association with the UHHs, 
considering the propensity to habituation groups? 
Two statuses were significantly associated with the UHHs, considering the 
propensity to habituation groups: 
1. For ‘single, never married’ (χ2 (54, N = 258) = 87.60, p<.003) a significantly 
higher proportion of ‘hazardous’ than ‘mild’ and ‘vulnerable’ responses 
were found, regarding the UHH (breakfast). Additionally, in relation to the 
UHH (TV), a significantly higher proportion of ‘hazardous’ than 
‘vulnerable’ responses were identified. 
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2. For ‘de facto’ (χ2 (54, N = 258) = 89.95, p<.002), a significantly higher 
proportion of ‘hazardous’ than ‘vulnerable’ responses were found in relation 
to the UHH (9 a.m.). The UHH (party) also showed a significantly higher 
proportion of ‘mild’ than ‘vulnerable’ responses. 
In general, people who are not married seem to fall into the ‘hazardous’ groups 
in relation to particular UHHs. This may relate to their socioeconomic status, as per 
Drewnowski et al. (2013) and Adler & Stewart, (2010). However, ‘de facto’ status 
showed a tendency towards the ‘mild’ responses in relation to social cue, such as the 
UHH (party). 
6.15 Religious Influence 
The sample distribution for religious beliefs was: Buddhist, 2%; Catholic, 18%; 
Evangelical Christian, 5%; Hindu, 3%; Muslim, 2%; Protestant Christian, 12%; we 
don’t have any religious influences, 50%; other, 7%. 
6.15.1 Does any particular religious influence hold significant associations with the 
UHHs, considering the propensity to habituation groups? 
Significant associations were found only among the ‘Evangelical Christian’ 
group (χ2 (54, N = 258) = 82.08, p<.008) and the ‘we don’t have any religious 
influence’ group (χ2 (54, N = 258) = 81.96, p<.008). In terms of proportional 
comparison regarding the habituation propensity groups, significantly higher 
proportions were found only for the former, in relation to the following three UHHs: 
1. The UHH (sweet) had a significantly higher proportion of ‘hazardous’ than 
‘mild’ responses. 
2. The UHH (breakfast) had a significantly higher proportion of ‘hazardous’ 
than ‘mild’ and ‘vulnerable’ responses. 
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3. The UHH (friends) had a significantly higher proportion of ‘hazardous’ than 
‘vulnerable’ responses. 
In general, neither belonging nor not belonging to a religion seems to change the 
effect of the most relevant UHHs and their tendencies to stimulate higher proportions of 
‘hazardous’ responses. 
6.16 Income 
The propensities to habituation found across income are expressed in Table 6.24. 
Table 6.24 
Propensity to Habituation by Income 
Income Mild Vulnerable Hazardous 
Less than $10,000 3% 4% 2% 
$10,000 to $19,999 4% 5% 4% 
$20,000 to $29,999 6% 7% 5% 
$30,000 to $39,999 11% 11% 9% 
$40,000 to $49,999 12% 12% 11% 
$50,000 to $59,999 5% 5% 4% 
$60,000 to $69,999 7% 7% 5% 
$70,000 to $79,999 6% 6% 6% 
$80,000 to $89,999 7% 7% 4% 
$90,000 to $99,999 10% 10% 9% 
$100,000 to $149,999 16% 18% 14% 
$150,000 or more 8% 7% 6% 
 
The results in Table 6.24 are calculated per number of responses and tend to 
reflect that data distribution. Nevertheless, the following question elucidates the 
relevancy of the UHHs, considering the propensity to habituation. 
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6.16.1 Does having a particular income hold significant associations with the 
UHHs, considering the propensity to habituation groups? 
Two income levels were found to have significant associations to the UHHs, 
considering the propensity to habituation groups: 
1. When the income of $90,000 to $99,999 (χ2 (54, N = 258) = 76.62, p<.023.) 
was tested for proportional comparison, it showed a significantly higher 
proportion of ‘hazardous’ than ‘mild’ and ‘vulnerable’ responses in relation 
to the UHH (lunch). A significantly higher proportion of ‘hazardous’ than 
‘mild’ responses were found for the UHH (9 a.m.). 
2. The income of $150,000 or more (χ2 (54, N = 258) = 84.75, p<.005) showed 
non-significant higher proportions between the consumers’ types in relation 
to the UHHs. 
In general, these results suggest that when people have a higher income they are 
triggered by UHHs associated with practicality and convenience. This is most likely 
because their lifestyle pushes them towards the ‘hazardous’ responses observed within 
these levels of income and the UHH (lunch) and the UHH (9 a.m.). 
6.17 Employment Status 
The habituation propensities in relation to employment status are presented in 
Table 6.25. 
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Table 6.25 
Propensity to Habituation by Employment Status 
Employment 
status Mild Vulnerable Hazardous Total 
Employed for 
wages 
44% 45% 37% 48% 
Retired 18% 18% 16% 18% 
Home 
duties/homemaker 
9% 10% 8% 10% 
Self-employed 7% 7% 5% 7% 
Out of work and 
looking for work 
5% 6% 5% 6% 
Student 5% 5% 3% 5% 
Unable to work 4% 4% 2% 4% 
Out of work but not 
currently looking 
for work 
2% 2% 2% 2% 
 
6.17.1 Does any employment status hold significant associations with the UHHs, 
considering the propensities to habituation groups? 
Employment status did not hold significant associations with the UHHs, 
considering the propensities to habituation groups. 
6.18 Health Conditions 
The food-related conditions were self-reported as follows: no, we are not 
affected by these conditions, 54.3%; autoimmune disease, 4.3%; coronary heart 
disorders, 5%; epithelial cell cancer, 0.4%; gall-bladder diseases, 0.4%; hypertension, 
12.4%; liver dysfunction, 0.4%; metabolic syndromes, 0.4%; obesity, 10.5%; 
osteoarthritis, 12%; osteoporosis, 3.1%; respiratory dysfunction, 4.3%; type 2 diabetes, 
11.6%; other conditions, 6.6%; not answering/not telling 5.8%. 
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Within the classification of ‘other health problems’, there were other health 
complications reported: Alzheimer’s, arthritis, bowel disease, breathing problems, 
cholesterol, chronic fatigue syndrome, chronic kidney disease, cystic fibrosis, 
depression, food allergies, gluten intolerance, heart failure, low blood pressure, post-
traumatic stress disorder, recovering from prostate cancer, rheumatoid arthritis, type 1 
nervous system disorder (constant sometimes debilitating pain). Nearly half of the 
sample reported a food-related condition. 
6.18.1 Does any health condition hold significant associations with the UHHs, 
considering the propensities to habituation groups? 
The group that indicated they were not affected by any particular health 
condition associated with food or NCDs showed significant associations with the 
UHHs, considering the propensities to habituation groups. In general, their propensities 
to habituation were associated in higher proportions with the following UHHs: 
1. The UHH (breakfast) showed a significantly higher proportion of 
‘hazardous’ than ‘vulnerable’ responses. 
2. The UHH (lonely) was identified with a significantly higher proportion of 
‘vulnerable’ than ‘mild’ responses. 
3. The UHH (friends) showed a significantly higher proportion of ‘hazardous’ 
than ‘mild’ and ‘vulnerable’ responses. 
4. The UHH (noon) showed a significantly higher proportion of ‘hazardous’ 
than ‘mild’ responses. 
This may indicate that whether or not a respondent suffers from a health 
condition may not establish a big difference at the time of reacting toward the UHHs. In 
general, most consumers tend to group significantly towards the ‘vulnerable’ and 
‘hazardous’ responses when triggered by the tested UHHs. 
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6.19 Consolidated Results of Research Phase 3 
6.19.1 How do the UHHs relate to consumers’ propensities to habituation to the 
unhealthy food categories? 
In general, 56% of the sample can be considered to be in a vulnerable or 
hazardous condition towards habitual consumption of unhealthy food. This is the case 
because considering aggregated data (from implicit/ semiconscious responses and 
explicit responses) 44% of the sample consumes the unhealthy categories ranging from 
less than one product per month to one product per week (mild group). However, 40% 
of respondents consumed the unhealthy categories from between two to four products 
per week up to five to six products per week (vulnerable group). Further, 16% of 
respondents consume those categories from one product per day up to six or more 
products per day (hazardous group). 
Overall, some UHHs are significantly associated to a habitual consumption of 
unhealthy products; they are: UHH (sweet), UHH (breakfast), UHH (being with friends) 
and UHH (9 a.m.). Similarly, considering aggregated data (from implicit/semiconscious 
responses and explicit responses) some unhealthy food categories are significantly 
associated with the UHHs. They are: bread, candies, chocolate, soft drinks, sauces, 
crisps, and premade packaged meals. 
Among those unhealthy food categories, bread showed a significant proportion 
of ‘hazardous’ responses in relation to the UHH (breakfast) and UHH (lunch). Other 
findings of this phase indicated that those who do not follow a diet for special reasons 
(or those who are not depriving themselves from eating some sorts of foods) have 
significantly higher ‘hazardous’ responses to the UHHs. However, as the results 
indicate, when consumers are depriving themselves from eating some sorts of foods, it 
is possible that social cues like the UHH (party) would increase their ‘vulnerability’. 
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In terms of male versus female propensities to habituation in relation to the 
UHHs, both genders are significantly triggered, but females showed a more significant 
proportion of responses in relation to some UHHs than males. This is consistent with 
the involvement of females in food-related activities. For example, according to the 
results, it seems that as the level of responsibility connected to food activities increases, 
the habituation responses from the ‘vulnerable’ group towards the ‘hazardous’ groups 
also increase. The same happens with the younger generations (18–24 years) in relation 
to UHH (TV) and the early adulthood group (25–34 years) with the UHH (Friends). All 
this results are consistent the patterns of with data from the ABS 2013 and 2015. 
The former is also consistent with the finding that if meals are eaten at home, or 
are home-prepared, it does not guarantee less proportions of habituation as, in most 
cases, ‘hazardous’ responses are significantly higher than others when food is prepared 
or eaten at home. However, people who probably have the means and the need for 
avoiding this high level of responsibility in food planning, shopping and preparation 
(people with a higher income: above $90,000 per year) are triggered by UHHs 
associated with practicality and convenience (such as lunch and 9 a.m.). These triggers 
seem to be pushing them towards the ‘hazardous’ response group. 
In terms of geographic location, WA shows a significantly higher proportion of 
‘vulnerable’ than ‘mild’ responses in relation to the UHH (savoury). This observation of 
also is consistent to reports of ABS 2013 and 2015. In terms of food shopping locations, 
around the country, supermarket and specialist or dedicated stores seem to be associated 
with higher ‘vulnerable’ and ‘hazardous’ propensities to habituation.  
In the cases of Household/farmers/organic, internet-store or subscription food 
shopping it is shown that people who never or hardly ever use them tend to cluster in 
the ‘hazardous’ propensity to habituation grouping. The previous result coheres with the 
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following result: when people are aware of the difficulties of shopping for healthy food 
and how difficult it is to avoid unhealthy food; they do not show higher proportions of 
responses towards habituation propensities. In this regard, the data indicates that those 
who consider unhealthy food shopping definitely not difficult, and healthy food 
shopping probably not difficult, tend to group significantly within the ‘vulnerable’ and 
‘hazardous’ consumer types. This is also connected to the speed of shopping which 
affected significantly the effect of the UHHs, as the semiconscious consumer works 
their food routine in autopilot (e.g. Dhar, Nowlis, & Sherman, 2000). 
Religious differences, health conditions and ethnicity or cultural background 
differences do not show significant associations with the UHHs in relation to the 
propensities to habituation. However, this fact does not change the tendency of the 
general proportions of responses being inclined significantly towards higher levels of 
habituation propensities (vulnerable and hazardous). 
In relation to the number of people living in a household, it was found that 
households with three people have a significant association with ‘hazardous’ responses 
regarding the UHH (salty). It seems that those ‘hazardous’ proportions of responses are 
also found in relation to the levels of education that rank below bachelor’s degree 
regarding some specific UHHs. This can probably be attributed to unhealthy products 
that are more accessible (Ver Ploeg, 2010) and highly promoted or targeted towards 
those segments of the population (Cummins et al., 2009; Cummins & Macintyre, 2006; 
Freedman & Bell, 2009) and other social cohesion effects, as the literature review has 
shown (e.g., Mackenbach et al., 2016). However, in the higher income levels the 
propensity to habituation to unhealthy food was also high due to practical reasons and 
convenience, as previously explained. 
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According to the results of this study, consumers seem to be people with good 
education and reasonable income. Their demographics reveal diversity. Their frequency 
of responses when grouped by propensities of habituation seems to correspond with the 
per cent of unhealthy food dominance over memory, as in research phase 1 (about 2/3    
of the sample).  
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Chapter 7: Conclusion 
7.1 Introduction 
The purpose of this chapter is to summarise the findings of the study and discuss 
the results obtained. Initially, the key outcomes of the investigation are presented with 
an over-all discussion of each result chapter.  This is followed by a conclusive section 
of the study and three main segments considering the implications of findings regarding 
these areas: 1) consumers’ food choices and behaviours, 2) public health promotional 
campaigns and interventions, and 3) public health in relation to policymaking. 
Throughout this chapter, the theoretical contributions to knowledge, considering 
the proposed model on the marketing dynamics behind food choices, and its practical 
and methodological repercussions are pointed out. At the end of the chapter various 
limitations of the study are highlighted, taking into account possible opportunities for 
further research. 
7.2 Summary of Key Findings  
The key question that guided this research was: which cues trigger reactions that 
favour unhealthy food choices (UHHs), and how do they relate to reported motivation 
behind food selection and consumers’ propensities to habituation to unhealthy food 
categories? 
7.2.1 Research Phase 1 
Bayes’ rule and a benchmarking technique was applied to falsify the UHHs’ 
hypotheses. A proposed branding-like procedure for determining, weighing and 
predicting UHHs as the cues that consistently trigger unhealthy food choices possibly 
overriding people’s motivation to behave differently, was undertook.  
After testing 33 cues (words), these were verified as UHHs and ordered 
according to their odds, out of one exposure, to trigger the referred habit-like behaviour 
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towards unhealthy food: party (15 odds), bored (10 odds), sad (8 odds), salty (8 odds), 
stressed (8 odds), friends (7 odds); savoury (7 odds), TV (6 odds), lonely (6 odds), 
frustrated (4 odds). 
A comprehensive analysis, in chapter 4, demonstrated how the associations 
between UHHs and food products can be determined and explored. This system can be 
used to track and verify patterns of penetration of food products in consumers’ 
memories. The cues and products were analysed in isolation and/or in competition 
against each other.   
The top 10 types of foods of major ‘memory penetration share’ are listed in 
order of importance: 1) others unhealthy -which includes fast food chains, alcohol, etc., 
2) crisps, 3) bread, 4) sugared milky goods, 5) chocolate, 6) crackers, 7) breakfast 
cereal, 8) soft drinks, 9) sugary baked goods, and 10) candies. This information, in 
relation to particular food cues can help understanding, enhancing or inhibiting 
situations which are likely to impact over products and health campaigning/ 
intervention’ opportunities.  
For instance, the ‘bread’ category has more associations counts than any other 
food with the UHH (breakfast). However, when this category is analysed in comparison 
to all its possible food competitors (when the word ‘breakfast’ is prompted); then, 
‘bread’ becomes the second in the list of the top food categories. ‘Breakfast cereal’ 
takes over as the number 1 food category within the top 5 food competitors for that cue.  
Furthermore, when ‘breakfast cereal’ is compared to all the food competitors 
(across all UHHs); then, ‘breakfast cereal’ has 42% of the memory share, while ‘fruit’ 
(another top 5 for the same cue: ‘breakfast’) only has 3% of memory penetration share. 
This is the type of evidence that multidisciplinary teams investigating different 
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obesogenic conditions can use to evaluate the semiconscious responses that their target 
population is most likely to be exhibiting within their routines and environments.  
A general assessment considering only the competition of ‘healthy foods’ versus 
‘unhealthy foods’ indicates that 32% of the memory associations favour the healthy 
food categories. However, the majority of memory associations (68%) are taken by the 
unhealthy food categories. This indicates that about two-thirds of all memory 
association responses are connected to the processed and ultra-processed products.  
In most cases, the top 10 unhealthy categories almost double the top 10 healthy 
food categories’ memory penetration share. All of these results are of relevance for 
dieticians, policymakers, social marketing campaigners or medical researchers, the food 
industry and consumers’ advocates. This section of the study supported this hypothesis: 
‘The unhealthy food choices are more salient than healthy food choices’.   
The identification of unhealthy food triggers and product types investigated in 
this research can also be applied to specific branded-goods, packaging and architectural 
designs (e.g. Cohen, 2015). A type of evaluation and tracking, which can generalise 
these memory and behavioural reactions, at a large scale (even globally; e.g., 
Romaniuk, 2013; Shah et al., 2014) has not been used to the advantage of social 
marketing or health promotional campaigns. 
Such techniques have demonstrated, for the most part, to be a good source of 
information for big corporations (e.g., Nielsen, 2014; Pinero de Plaza et al., 2012a; 
Romaniuk, 2013; Young, 2011). Therefore, this study has conceptualised, systematised 
and applied a comprehensive testing method in a format that can be used, transformed 
and transferred. It can be of used for understanding and addressing several health 
campaigns and social issues, like alcoholism, gambling, new digital addictions, e.g., 
Hicks, Fields, Davis, & Gable (2015).  
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7.2.2 Research Phase 2 
 Nine motivational factors behind food selection (and their different levels of 
sub-motivations) were tested in relation to each UHH. A hypothesised trend of non-
statistical associations between each UHH and each of the nine factors considered as 
motivation behind food selection was confirmed.  
The general pattern of results shows that, motivationally, most consumers claim 
to ‘often’ be cautious when choosing and frequently consuming their foods. However, 
the statistical analysis shows that they succumb to the pressures of current 
environmental conditions (e.g., UHHs) in a process where a fully rational decision-
making path is likely to be discounted or overridden approximately 91% of the time (in 
view of results from the testing of the statistical relationship between the 18 UHHs 
identified and the nine motivational factors considered: health, mood, convenience, 
sensory appeal, natural content, price, weight control, familiarity, and ethical concerns). 
The other 9% of the time, when the motivations behind food selection are 
significantly associated to the UHHs, the healthy choices are not facilitated. The 
unhealthy food responses were favoured every time. This trend of results was the same 
after being repeatedly tested via computer simulations (Monte Carlo method).  
For example: The significant association between an emotional UHH (like being 
bored) with the ‘health motivation’ (eating something that keeps me healthy) is a 
statistically ‘positive association’. Both variables move in tandem (when a UHH is 
increasing in unhealthy food retrieval, the motivation to eat healthy is shown to increase   
as well). 
Such a trend could be interpreted in several ways. It could imply that the UHH 
test provides information, which is consistent with the idea of habit-like responses not 
being directed by purposely formed intentions (e.g., Aarts, Verplanken, & van 
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Knippenberg, 1998). Another possible interpretation that applies to this example is that 
some consumers are misguided by health claims or similar conceptual cuing.  
A supplementary explanation (which is consistent with the design of the 
experiment for testing semiconsciousness and obesogenity) is that respondents are 
depleted. This could be explained by Vohs, Baumeister & Schmeichel’s (2012) 
findings. They demonstrated that when depletion is severe, motivation and beliefs do 
not help mitigate the effects of depletion on behaviour. Therefore, it is workable to 
assume that the UHH test, in fact was emulating a depleting condition as intended.  
This result may reinforce the notion that the selection and consumption of food 
should not only be explained by models of rational decision-making. Years of 
investigation from psychological and several other human behavioural sciences (e.g., 
Barrett, 2010; Hetherington & Cecil, 2010; Neel, 1962) demonstrate that numerous food 
choices are guided by a cuing system inherited from human predecessors, for whom 
energy-rich foods were infrequent and uncertain due to their environments (e.g., Nairne, 
Pandeirada, Gregory, & Van Arsdall, 2009). 
Today, those instinctive responses are activated (Nairne et al., 2009) or over-
activated by the abundance of processed and ultra-processed products, which are well 
known for their aggressive marketing strategies of over-exposure and product 
architecture. Such products are conveniently placed and are motivating behaviours 
mostly via emotional, social, and sensorial cues, according to the results of this 
research. 
All nine motivational factors behind food selection show most of their sub-
motivations as independent (non-association) rather than dependent (association) in 
relation to each UHH. This result shows the importance of developing consumer studies 
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and public health campaigns that consider memory-based behaviours, semiconscious 
reactions and automaticity.  
This outcome does not mean that motivations are not worth exploring or that 
conscious decision-making is irrelevant for diet maintenance. The data is not suggesting 
that consumers are automatons. The sampled people recognise what is good for them 
and their wellbeing, but, most likely, the UHHs and other circumstances (obesogenic 
environments) make it very difficult for them to make healthy food decisions regularly. 
The meaning of this information is that attitudinal research should be complemented 
with the analysis of semiconscious responses, as people tend to act differently from 
what they verbalise as their reasons for their food choices. 
7.2.3 Research Phase 3 
The final phase of the study examined consumers’ propensities to habituation 
using a multilevel assessment of aggregated variables: 1) the frequency of unhealthy 
food consumption (explicit data); 2) UHHs (implicit/semiconscious data); 3) the 
demographic data (explicit data). The nature of this information can help determining 
targeted policies, health campaigns or interventions to particular segments of the 
population as required by Marteau, Hollands & Fletcher (2012).   
The ‘propensity to habituation groups’ or clusters identified include:  
 Mild (44%): consumes the category from less than 1 time per month to 1 
time per week.  
 Vulnerable (40%): consumes the category from 2–4 times per week to 5–
6 times per week.  
 Hazardous (16%): consumes the category from 1 product per day to 6+ 
products per day. 
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A comprehensive breakdown of the sample’ demographics shows that a majority 
of respondents (56%) can be considered to be in a vulnerable or hazardous condition 
towards habitual consumption of unhealthy food. When aggregating 
implicit/semiconscious and explicit responses, these UHHs are ratified as favouring 
significantly habituated responses towards unhealthy foods: UHH (sweet), UHH 
(breakfast), UHH (being with friends), and UHH (9 a.m.). Within these five UHHs, 
‘bread’ is a vector showing a significant proportion of ‘hazardous’ frequencies of 
consumption. 
Similarly, when aggregating implicit/semiconscious and explicit responses, 
some unhealthy food categories are significantly associated with the habitual 
consumption of unhealthy food: bread, candies, chocolate, soft drinks, sauces, crisps, 
and premade packaged meals.  All these foods are considered vectors of diseases and 
normally denominated as the category of ultra-processed products (e.g. ‘Nova 
classification’, Moubarac et al., 2014). Several other studies from diverse areas of 
knowledge also reflect the reported foodstuff as unhealthy (Basu et al., 2013; Basu et 
al., 2013b; Bressan & Kramer, 2016; Cohen, 2008a; Cohen, 2008b; Lammers et al., 
2015; Lammers et al 2015; Lerner & Matthias, 2015; Real et al., 2015; Richards et al 
2016; Riley & Jungheim 2016; Vojdani, 2014a; Vojdani, 2014b; Wahls & Adamson, 
2014; Warner, 2014).  
The generalist approach (eco-Systems Perspective) of this study and its research 
tool, support the findings of other scholars who are connected to the investigation of 
implicit/semiconscious and explicit unhealthy behaviours of food choice and diet. This 
list presents some results (from this study) that cohere with other academics’ findings: 
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• Speed during the grocery shopping trip affects the propensities to choose 
unhealthy food (consistent with Iyer, 1989; Mormann, Navalpakkam, Koch, & Rangel, 
2012). 
• The location of groceries shopping: a connection between supermarket 
layout and unhealthy food consumption (as also shown by Cohen, 2015; Gustafson, 
Christian, Lewis, Moore, & Jilcott, 2013). Including a possible link of food farmers and 
similar food outlets with healthy diets (as in Gustafson et al., 2013). 
• The lack of awareness about the difficulties of buying healthy food or 
avoiding unhealthy choices shows a significant effect over propensities to habituation of 
a ‘vulnerable’ and ‘hazardous’ nature (e.g. Carlos, de Irala, Hanley, & Martínez-
González, 2014; Chester & Montgomery, 2007; Cohen, 2008a; Cohen, 2008b; Cohen, 
2015; Havermans, 2013; Wen Ng et al., 2015). Perhaps cleaning the informational 
environment is a must if the food industry and government insist on focusing on rational 
decisions and free choices. 
• Several other factors like the vulnerabilities: Youths in relation to UHH 
(TV) and UHH (friends); females, in connection to the level of shopping responsibility 
and the food preparation; males, in relation to UHHs like ‘being bored’ and with 
‘friends’ (e.g. Reeve, 2015).  
• The eating location and the income as significant influencers of 
unhealthy food choice, the quantity of people in a household, the marital status and 
others (Bouis, Eozenou & Rahman, 2011; Drewnowski, et al., 2013); Inglis, Ball & 
Crawford, 2008; Kamphuis et al., 2015). This list of findings is demonstrating 
uniformity with the literature review of the dissertation and reinforcing that for several 
reasons (e.g. Reeve, 2015) some processed and ultra-processed product choices can be 
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considered vectors or unhealthy foods. Therefore, this study is providing evidence-
based material for multidisciplinary groups of experts to progress obesogenity research. 
All the food items identified in this chapter are considered inappropriate means 
for feeding the body on a regular basis, because they can produce inflammation, NCDs 
and autoimmune-related illnesses (Basu et al., 2013; Basu et al., 2013b; Bressan & 
Kramer, 2016; Carrera-Bastos et al., 2011; Davis, 2011; Fasano et al., 2015; Gow et al., 
2016; Lerner & Matthias, 2015; Perlmutter & Loberg, 2013; Von Hertzen et al., 2015; 
Wahls & Adamson, 2014; Warner, 2014). Several of these health issues were reported 
by participants in this investigation; but the data indicates that whether or not a 
respondent suffers from a health condition may not establish a big difference at the time 
of reacting toward the UHHs. In general, most consumers tend to group significantly 
towards the ‘vulnerable’ and ‘hazardous’ responses when triggered by the tested 
UHHs’. 
7.3 Conclusion  
To the best of this author's knowledge, this is the first study that by investigating 
the semiconscious choice of unhealthy foods is providing a transferable branding-like 
method to quantify obesogenity in terms of consumers’ propensities to habituation 
(surrogate markers). The method can identify and quantify triggers of unhealthy food 
consumption and all the choices associated to such cues.  
The process also evaluates the effect of cues and choices in isolation and in 
competition to each other. The method (considers consumers’ implicit/semiconscious 
and explicit responses) predicts odds, likelihood and propensities of habit-like patterns 
of responses grouping them in these categories: mild, vulnerable and hazardous 
consumers of unhealthy food. This information is tested for its significant relationship 
to sample’s demographics.  
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The method, if used in a longitudinal manner, may be a step into demonstrating 
the effect of current consumers’ environments upon health, diet and choice (e.g., 
Fitzsimons et al., 2002). Theoretically, in line with a post-positivists and generalist 
approach, this investigation incorporated paradigms from previous studies into 
understanding the big picture and systems in relation to the semiconscious choice of 
unhealthy food (e.g., Alexander, 2008; Brownell et al., 2010; Carvalho & Mazzon, 
2013; Jackson et al., 2014; Story et al., 2008).  
Table 7.1 summarises the key findings of the study by showing (a) the top 10 
UHHs, (b) the most retrieved (top 1) food product category activated by each UHH, and 
(c) the per cent of independence (non-statistical relationship) between each UHH in 
relation to nine motivational factors behind food selection (health, mood, convenience, 
sensory appeal, natural content, price, weight control, familiarity, and ethical concerns). 
Table 7.1 
Summarised Findings about the Top 10 UHHs 
A B C 
Party Crisps 99% 
Bored Crisps 89% 
Sad Chocolate 88% 
Salty Crisps 99% 
Stressed Chocolate 91% 
Friends Sugared milky goods 95% 
Savoury Crackers 99% 
TV Chocolate 96% 
Lonely Chocolate 98% 
Frustrated Sugared milky goods 97% 
(a) the top 10 UHHs, (b) the most retrieved food product category activated by each UHH and (c) the per 
cent of independence (non-statistical relationship) between each UHH and the nine motivational factors 
behind food selection. 
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This is an example of the insight that a summary of the data can offer:  
The first row of Table 7.1, indicates that when Australians are exposed to the 
cue party, they are most likely to consume the ‘crisps’ type of products. This reaction to 
‘crisps’ is registered, in 99% of the thousands of tests executed, as independent (no 
statistical relationship) from any of these reported motivations that Australians say that 
they ‘often’ use to control their dietary behaviours: health, mood, convenience, sensory 
appeal, natural content, price, weight control, familiarity, and ethical concerns. 
The residual of column (c) was found as a trend of positive relationships 
between the UHHs and the motivation behind food selection. In the case of the first 
row, 1% of tests show statistical significant associations between the UHH (party) and 
motivations. Results of such types of tests indicated that as the UHH is increasing in 
strength, the motivational levels are showing an increase in strength as well.   
Such a trend may find theoretical echoing with the concept of ‘purposeful 
snackers’ (Nielsen, 2014) as described in section 2.9 of the thesis. From the perspective 
of semiconscious behaviours, evidence in relation to depletion and dual brain 
processing indicates that people who initially resisted a cue were subsequently less able 
to persist or maintain such will-power (Barrett, 2010; Johnston, Hawley & Elliott, 1991; 
Schneider, & Chein, 2003; Schneider & Shiffrin, 1977); unless cost/reward trade-offs 
arise (Inzlicht & Gutsell, 2007). 
The previous information is important because the environment is cluttered with 
triggering cues towards unhealthy food. Therefore, personal motivation may shift away 
from a controlled situation towards gratification (Inzlicht & Gutsell, 2007). The notion 
of gratification is consistent with the idea of ‘the semiconscious consumers’ because, it 
is unclear if during fatigue activities (like resisting temptation at a party) people can still 
focused on the task and able to use their cognitive resources efficiently to resist 
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temptations (Hopstaken et al., 2016). A psychological experimental study of human 
perception and performance, found that mental fatigue leads to less efficient processing 
influenced by motivational cost/reward trade-offs, rather than a depletion of mental 
energy resources (Hopstaken et al., 2016). Perhaps this indicates that intentionality can 
be shifted away from health to pleasure.  
In general, the results obtained are consistent with theories and studies of 
habituation, which indicate that when behaviour is deemed habitual, independent of 
how much a person declares they are motivated in relation to healthy eating, they will 
keep replicating their unhealthy responses towards food cues by choosing unhealthy 
categories (e.g., Davidson et al., 2005; Havermans, 2013; Hendrikse et al., 2015; 
Verplanken & Wood, 2006; Watson et al., 2014; Watson et al., 2016; Wymer, 2010).  
In view of the important interaction between the semiconscious choice, the 
competition of cues and motivations, Table 7.2 presents the unhealthy food choices 
obtained from: 1) top UHHs, 2) memory penetration share, and 3) the significant 
responses associated to habitual consumption of unhealthy food.  
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Table 7.2 
Triangulation of Vectors 
Top memory 
unhealthy food 
responses to the UHHs 
Top unhealthy food 
responses as per memory 
penetration share 
Significant unhealthy food 
responses associated to the 
propensities to habituation 
groups 
Crisps Crisps Bread 
Crisps Bread Chocolate 
Chocolate Sugared milky goods Soft drinks 
Crisps Chocolate Candies 
Chocolate Crackers Crisps 
Sugared milky goods Breakfast cereal Sauces 
Crackers Soft drinks Premade packaged meals 
Chocolate Sugary baked good   
Chocolate Candies   
Sugared milky goods Processed nuts   
 
The vectors that have hook most people’s food choices can be ranked by their 
frequency of entrances within Table 7.2. Ranking these unhealthy food categories 
across the three sets of results (see Table 7.2) can help classifying the unhealthy food 
into five clusters, from the highest to the lowest level of repetition as: 
1. chocolate 
2. crisps 
3. sugared milky goods 
4. candies, bread and soft drinks 
5. sugary baked goods, processed nuts, premade packaged meals, breakfast 
cereal and sauces. 
These vectors are almost certainly consumed in a habit-like routine, which may 
be traced and fed by the marketing dynamics and framing conditions behind consumers’ 
food choices. This process is explained throughout the literature review and described in 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    287 
the proposed theoretical model in section 2.11. Most of these products can be classified 
as ultra-processed products but some of them are considered just as processed food. 
This is important because the investigation of habitual semiconscious responses is 
providing new evidences of how processed food can be also considered unhealthy, not 
just because of its ingredients and packaging, but because it is triggering habit-like 
responses.  
The findings reported, and all the other information connected to the 18 UHHs, 
are consistent with habit-like behaviours, according to the Australian sample. This is 
because the 18 UHHs ‘do’ influence consumers’ decisions on numerous occasions, 
irrespective of their gender, ethnicity, cultural background, education, income or 
knowledge about healthy food effects and unhealthy diet consequences. As presented, 
religious differences, health conditions and ethnicity or cultural background differences 
do not show significant associations with the UHHs in relation to the propensities 
toward habituation. 
In conclusion, the data from the three research phases of the study show that 
two-thirds of people cannot constantly secure the required capacities to avoid (in order 
of importance) the effects of current: social cues (like being at a party or with friends), 
emotional cues (like being bored, sad, stressed, lonely, happy), sensorial cues (like: 
salty, savoury, sweet), times of the day cues (like 9 a.m., 3 p.m., noon), routine cues 
(like snack, breakfast, lunch), and media cues (like TV).  
Such cues precede the habitual consumption of processed and ultra-processed 
products, like chocolate, crisps, sugared milky goods, candies, bread, soft drinks, sugary 
baked goods, processed nuts, premade packaged meals, breakfast cereal and sauces. 
Such products have shown a high level of memory-salience at implicit/semiconscious 
and explicit levels of consumers’ responses (56%).  
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Implicit/semiconscious and explicit measurements of consumers’ propensities to 
habituation classify 44% of responses as ‘mild’ reactions, 40% as ‘vulnerable’ 
reactions, 16% as ‘hazardous’ reactions towards unhealthy foods. All these results can 
be taken as surrogate markers of obesogenity (e.g., Cohn, 2004) as they effectively 
convey the 62.8% of Australians who are overweight or obese (ABS, 2013; ABS, 2015; 
WHO, 2014)”. 
Considering public health interests, this research suggests that obesity and NCDs 
must be combated and investigated by multidisciplinary and transdisciplinary teams of 
professionals (e.g., Nicolescu, 2008) who can interpret from their expertise the results 
of new measurable investigations, such as this empirical study. For instance, 
nutritionists and dietitians must know about the memory room (penetration / salience) 
and the triggers that some food choices are most likely to have over their clients’ 
behaviours. 
As explained, results of this investigation contradict the models of behaviour 
that assume that social welfare depends mostly upon individual utilities and that people 
(as rational agents) consistently behave in a way that is dependent on their attitudes and 
intentions. Such traditional models trust that behavioural change can be achieved by 
mostly manipulating individual preferences.  
On the contrary, as explained within the literature (e.g., Moodie et al., 2013; 
Moodie, Swinburn, Richardson, & Somaini, 2006), a combination of the desire for 
‘instant gratification’ together with the constant exposure and framing of individuals 
(e.g., Ståhlberg & Maila, 2012) towards unhealthy preferences is the most likely 
generator of the behavioural trends observed and analysed within this study.  
In the context of the medical and psychological literature, the outcome of this 
investigation supports the proposition that people semiconsciously react to food 
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availability and the saliency of cues far beyond reported motivations towards food 
selection, attitude and even willpower (these issues are also documented by Baumeister 
et al., 1998; Castellanos et al., 2009; Chance et al., 2014; Cohen, 2008a; Cohen, 2008b; 
Mela, 2006; Muraven et al., 1998; Levitsky & Pacanowski, 2012; Pocheptsova, Amir, 
Dhar, & Baumeister, 2009; Vohs, Baumeister & Schmeichel, 2012). Notwithstanding, 
the proposition of cost/reward trade-off (e.g. Hopstaken et al., 2016) implies a 
behaviour driven by motivation. However, such notion does not eliminate that the 
motivation could be induced by the environment.  
This type of research (quasi-experimental in the area of habits and automaticity) 
is required by experts in the field (e.g., Brownell et al., 2010; Carvalho & Mazzon, 
2013; Font et al., 2013; Galizzi, 2012; Gilson et al., 2011; Jacquier et al., 2012; Moodie 
et al., 2006; Riet, Sijtsema, Dagevos, & De Bruijn, 2011; Roberto et al., 2015; 
Swinburn et al., 2011; Verplanken & Wood, 2006; WHO, 2008; Wymer, 2010). This 
study investigated factors that could not be measured, at the same time, by currently 
methodologies for assessing obesogenity. This is because demographical tailored 
information about habit, semiconscious responses, frequency of consumption and 
motivation was extrapolated from one research tool.  
The type of responses, obtained from a process of data triangulation showed that 
the behavioural choices and/or responses obtained from the UHHs test appear to be 
rigid to most goal-directed intentions, and perhaps semi-deliberative in particular 
occasions where positive associations were observed (research phase 2). This finding is 
congruent with results of other studies of human behaviour (e.g., Dimofte, 2010; Wood, 
Labrecque, Lin, & Rünger, 2014). 
Therefore, this investigation is reliant on ecological rationality via (a) its 
heuristics-based theoretical model, (b) its semi-experimental research tool, and (c) its 
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UHH test. Those three components are designed to understand core abilities of the 
consumer’s memory in relation to the environment. This investigative approach seems 
to stimulate a semiconscious retrieval of food names from respondents’ personal 
experiences, which reveals verbal (Cofer, 1967) and especially non-verbal information 
(often part of procedural and implicit deep-rooted reactions) that echo consumers’ most 
frequent behaviours. 
Considering the above information, traditional research tools currently used in 
social marketing may not be able to track and generalise the most relatable features of 
an extended marketplace and system that seems to be promoting obesity and its long-
term associated diseases. Current research methods investigating eating behaviours have 
not generated a sustained reduction in the prevalence of overweight and obesity 
(Levitsky & Pacanowski, 2012; NHMRC, 2014) and tend to focus on rationalisation of 
behaviour (e.g., self-reported bias; Cawley et al., 2015; Dimofte, 2010) that benefit 
personal responsibility recommendations, as in Stok et al. (2015). 
By using the quasi-experimental methodology proposed in this investigation, 
health campaigns and interventions can be structured and targeted to specific segments 
of the population, as per research phase 3.  Consequently, tackling automaticity by 
using these types of branding-like measurements is an innovative and different way to 
battle pandemic conditions (overweight, obesity and NCDs) associated with 
semiconscious unhealthy food consumption.  
In summary, this exploration provides evidence to support the proposition that 
current Australian food environments are saturated with cues and circumstances that 
trigger consumers’ semiautomatic unhealthy food choices and activate behaviours in 
which individual motivational factors can be overridden. Healthy food products were 
not significantly cued in this Australian sample, as the opposite occurs with unhealthy 
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products: they penetrate the memory and the buying or consumption environments of 
respondents, leaving little room for healthy competitors. 
This study has contributed to knowledge and practice with a technique to 
empirically measure, identify and predict, some memory associative and reactive 
hurdles of the consumer choice environment. Embracing and improving this branding-
like technique would encompass one of the Australian national research priorities about 
human health, because it provides a new supplementary way to demonstrate and 
evaluate today’s obesogenic conditions and affect future trends.  
Consumer advocates, policymakers, marketing practitioners, food producers, 
researchers, promoters of health and health-related experts (including economists) can 
use this proposed method of investigation for improving and supporting their current 
and future actions or interventions. 
The research demonstrates that the freedom of choice argument needs to be 
reconsidered in favour of consumers’ health (as in Levitsky & Pacanowski, 2012). This 
should include the improvement of the research tool and methods utilised in this study 
to scrutinise toxic or unbalanced environments, in terms of fairness of choices (e.g. 
Adler & Stewart, 2010). This is because, from a consumer behavioural perspective, the 
study supports the idea of an ongoing process of semiconscious decision-making aided 
by environmental dynamics of unhealthy food choice dominance (e.g., Monteiro et al., 
2013). 
7.4 Consumers’ Food Choices and Behaviours 
The dynamics behind unhealthy food choices of a habit-like nature were 
theoretically modelled and tested by this research. The study verified that current food 
choices depend on the brain processing pathway available to the person, considering the 
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environments where the cue-triggering process takes place. Such responses can be 
intensified by dominant emotions and personal, social and perceptual circumstances.  
This proposition and results are also supported in numerous health associated 
studies; for example: Cohen (2008a -2008b), Davidson et al. (2005), Dimofte (2010), 
Duhigg (2013), Havermans (2013), Hendrikse et al. (2015), Neal, Wood and Quinn 
(2006), Mela (2006), Monteiro et al. (2013), Quigley and Watts (2005), Verplanken and 
Wood (2006) and Watson et al. (2014). 
The competition of healthy versus unhealthy food categories seems to follow the 
same pattern observed for more than 50 years in studies of competition between big 
brands and small brands: double jeopardy (e.g., Castleberry & Ehrenberg, 1990; 
Ehrenberg et al., 1990; Ehrenberg, Uncles, & Goodhardt, 2004; Romaniuk, 2013; 
Sharp, 2010; Stocchi et al., 2015). 
 In terms of memory availability and frequency of food consumption, unhealthy 
food choices have a large market/memory penetration and memory penetration share, 
while healthy food choices have a low market/memory penetration and memory 
penetration share. Consequently, the healthy alternatives and associated behaviours (like 
the frequency of food consumption) have far fewer buyers and consumers, and lower 
frequencies of occurrence. 
This indicates that vectors (unhealthy foods) and associated behaviours 
(unhealthy diets) are dominant, as consumers have stronger networks of cues (higher 
salience) for unhealthy categories and their frequency of consumption. The data reveal 
that there is a higher propensity for a consumer to think of processed foods during food 
consumption and/or during food-buying circumstances. This is harmonious with the 
targeted objectives of brand salience strategies in relation to brand growth; e.g., Alba & 
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Chattopadhyay (1985); Alba & Chattopadhyay (1986); García‐García et al., (2013); 
Olson & Thjømøe (2003); Romaniuk (2003); Sharp (2010). 
These market circumstances can be read as fitting the duplication of purchase 
law, which indicates that buyers of one brand will purchase another brand in proportion 
to the size of their market shares (e.g., Dawes, Romaniuk, & Mansfield, 2009). This 
means that largely marketed packaged good brands (PGB), like most unhealthy food 
categories, are more likely to be bought than smaller marketed PGB and products (like 
most healthy food categories), irrespective of the brand previously reported as 
purchased (e.g., Bennett, 2008). 
This is where the theoretical model of this research (Chapter 2, section 2.11) 
applies its cyclic composition fed by marketing promotion in relation to the analysis and 
study of food saliency and its behavioural effects (e.g., Castellanos et al., 2009; Harris 
et al., 2009; Ståhlberg & Maila, 2012). Behaviour can be determined and predicted from 
the size of the product/brand (in terms of its market share, usage and memory share), 
rather than by only considering consumer explanations of the properties and benefits of 
the product/brand itself (e.g. Goddard, 1978).  
This corresponds to the old pattern found in buyer behaviour, where a larger 
ratio between the frequency of buying the brand and the frequency of purchasing the 
category occurs because of the large size of the brand, rather than because of anything 
specific about the brand itself (Goddard, 1978). 
Therefore, the theoretical model about the marketing dynamics influencing 
consumers’ food choices that has been outlined has to be considered for future 
interventions. This has to be implemented by taking into consideration the revealed 
underlying market structure (double jeopardy and the duplication of purchase law; 
Ehrenberg et al., 1990). This finding is fundamental for planning social marketing 
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interventions, advancing the promotion of healthy diets and preventing unhealthy food 
dominance. 
According to Carins and Rundle-Thiele (2014a), until recent times there were no 
many Australian studies of social marketing developing formative research insights. As 
a contribution, this investigation’s empirical research has brought insight to the 
recognition of several UHHs and connected unhealthy food products. Via this study, 
social marketing can advance knowledge by increasing the importance given to 
memory-learning and empirical decision-making (e.g., Bartels & Johnson, 2015).  
These memories related processes were previously ignored within most social 
marketing and consumer behaviour initiatives in relation to health promotion (see 
Brennan et al., 2014, p. 259). Further, such grounds were not explored to measure, track 
and predict consumers’ behaviours in large-scale, replicable and generalizable ways, 
using the theoretical and heuristic principles (e.g., Gigerenzer & Gaissmaier, 2011) of 
the proposed research tool and method.  
The need for this type of research has been expounded by relevant academics 
and researchers in the field when appraising behaviour change, in consideration of 
theories and their applications (see Carins & Rundle-Thiele, 2014a; Carvalho & 
Mazzon, 2013; Thaler, 2012). With this study, the business case for acting against 
exploiting the semiconscious nature of consumers (e.g., Fitzsimons et al., 2002) is 
strengthened.  
Hence, the key message for social marketers is that rationality seems to be the 
last mental pathway used when routinely choosing and consuming food (Betsch & 
Haberstroh, 2014). This has many implications; the most relevant is the need to increase 
research in this area so that proper campaigns and legislation can be adapted in 
consideration of behavioural framing techniques (see Kahneman & Tversky, 1979) and 
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contemporary strategies of food choice architecture (e.g., Cohen, 2015; Johnson et al., 
2012; Ståhlberg & Maila, 2012; Weber, 2012).  
Using or limiting these tools in various circumstances can help to discourage or 
prevent the dominance of unhealthy food choices (Monteiro et al., 2013). Nevertheless, 
this investigation does not disregard the rational component of decision-making. Food 
choices occur as a mix of conscious and non-conscious influences, where the degree to 
which non-conscious influences influence choice is much greater than many social 
marketing and health promoters appear to rely on (e.g. Fitzsimons et al. (2002). 
 This position has been theoretically discussed by Fitzsimons et al. (2002) and in 
recent investigations verified (e.g., Chandon & Wansink, 2012; Chance, Gorlin, & 
Dhar, 2014). A strong point of this argument relates to the described marketing dynamic 
model considering double jeopardy (Ehrenberg et al., 1990) and the duplication of 
purchase law.  
By further measuring and understanding these law-like phenomena, health 
academics and practitioners have the potential to develop new replicable evidence-based 
interventions and campaigns (as recommended by preventive medicine studies in 
relation to governing the promotion of unhealthy food; e.g., Finkelstein et al., 2004). 
Therefore, creating conditions that foster and support personal responsibility 
continue to be important to public health campaigns. However, it is also the case that 
some human default conditions, such as memory-perception, genetics and reactivity to 
environmental cues (e.g., Demos et al., 2011), act as obesity and NCD contributors for 
which no amount of education, information provision and personal motivation appears 
to be effective (e.g., Brownell et al., 2010; Mariner, 2015).  
Thus, the vectors’ cues must be studied and intercepted, as the more attributes 
the vector is associated with, the greater the likelihood the consumer will think of it and 
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consider its frequent purchase acceptable. Brand managers aim to obtain wide mental 
‘distribution’ for their products by linking them to a wide range of attributes in people’s 
memories (Romaniuk, 2003); social marketers should work on investigating and 
building similar links for achieving their behavioural change’s objectives. 
Nevertheless, in this investigation the low level of awareness about the 
difficulties of buying healthy food or avoiding vectors shows significant associations 
with ‘vulnerable’ and ‘hazardous’ propensities to habituation towards unhealthy food. 
This is consistent with cases where the increment of community awareness about 
obesogenic environments and its structural determinants (e.g., Carlos, de Irala, Hanley, 
& Martínez-González, 2014; Pollan, 2010) have had positive outcomes, such as the 
‘Berkeley vs. Big Soda’ campaign (Wen Ng et al., 2015). Therefore, the information 
may be provided via campaigns of new natures, as explained next.  
7.5 Public Health Promotional Campaigns and Interventions 
According to Mariner (2015), for many public health campaigners it has been 
easier to point out errors of personal negligence than to demonstrate how regulating 
industry (the food industry) is a real and workable alternative. The dynamic of 
unhealthy food dominance has to be better understood to prevent hegemonic lobbying 
from officious commercial voices talking about freedom of choice and the consumer’s 
individual responsibility (Levitsky & Pacanowski, 2012).  
Regulating industry is not ‘paternalistic’, as to not regulate can place the public 
health and public interest in jeopardy (Mariner, 2015). Therefore, the recommendations 
emerging from this study regarding social marketing go hand in hand with the health 
literature: 
To reduce people’s overwhelming desire to eat in response to environmental 
cues, the number and type of cues can be limited and regulated. Cues and 
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techniques that promote automatic behaviours can be made transparent with 
clearly understandable warnings, although this option may not be able to prevent 
the automatic dopamine secretion that occurs reflexively and makes people feel 
hungry anyway (Cohen, 2008b, p. 1772). 
For instance, building on the ideological frameworks of this investigation (e.g. 
Cohen, 2008a; Cohen, 2008b; Cohen & Babey, 2015; Garcia-Retamero & Cokely, 
2013; Martin & Morich, 2011; Riet et al., 2011) researchers and practitioners of public 
health promotion have to consider these activities: 
 Limiting accessibility and making the unhealthy products inconvenient to 
procure and consume. This may be executed by regulating where the vectors are 
sold and conditioning access to them; similar to what the Australian government 
does in relation to the promotion and purchase of cigarettes. This is especially 
true in relation to food availability, the choice architecture of shopping places 
and learned routines (e.g., Betsch & Haberstroh, 2014; Thornton et al., 2012; 
Thornton et al., 2013). 
 Using taxes to increase product prices would potentially discourage the 
‘vulnerable’ or ‘hazardous’ semiconscious consumer observed in this study. 
This is recommended, particularly considering the bi-directional bottom-up and 
top-down processing (e.g., Dimofte, 2010). Price changes prevent morbidity and 
decrease habituation, as demonstrated in the cases of alcohol, tobacco and 
healthy food (An, Patel, Segal, & Sturm, 2013; Cohen & Babey, 2015; Eyles, Ni 
Mhurcu, Nghiem, & Blakely, 2012; Galizzi, 2012).  
 Setting multiple regulations governing (legislating) production and 
commercialisation of vectors (Chandon, 2012; Moodie et al., 2013), considering 
monitoring of current UHHs and HHHs. 
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 Trying to influence as many people as possible using the information provided 
from the study of UHHs and HHHs (considering the stability of the cues’ odds 
over time).  
This is recommended because growing healthy food consumption should 
originate with attracting new customers (e.g., Barnard & Ehrenberg, 1997) or deviating 
two-thirds of them from the unhealthy categories, as opposed to increasing the number 
of healthy purchases from the current one-quarter of the population which already is 
making healthy choices, as per this study’s results. 
Most likely, these measures would facilitate the fairest competition between 
healthy food alternatives and unhealthy food categories (e.g., Wen Ng et al., 2015), and 
effectively regulate marketing of unhealthy food. This type of strategy is a cost-
effective obesity prevention approach, as explained by Chung et al. (2012) in the case of 
Australia.  
In this investigation, social and emotional factors were shown to be of key 
importance. Therefore, health promoters and campaigners need to interfere with or take 
advantage of such factors by using them to develop and implement their cuing 
campaigns (e.g., Caldwell, Miller Kobayashi, DuBow, & Wytinck, 2009; Cona et al., 
2015). 
Vector interference and long-term health promotion need to spread cue 
manipulations across all viewing and perceiving chances, as per Chester and 
Montgomery (2007) with the 360 degrees’ strategy of touchpoints. Taking these actions 
in combination (when possible, simultaneously) during breakfast (9 a.m.), noon and 3 
p.m. or snack times, while keeping the emphasis on controlling or restricting prime-time 
commercials, social media advertising and other promotional vehicles, is highly 
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recommended, as well as integrating visual warnings (e.g., Garcia-Retamero & Cokely, 
2013). 
7.6 Public Health in Relation to Policymaking 
This study enriches the understanding of self-control failures. As envisioned by 
Rangel et al., (2008), this type of research should be considered for public-policy 
interventions in areas of addiction and obesity. This is particularly important when 
regulating marketing and its influence upon decisions.  
Habits constitute learned responses to situational cues that have been rewarded 
by satisfactory experiences in the past. When designing habit interventions, it 
therefore makes sense to try to change situational cues, promote or inhibit 
habitual responses and change the contingencies that are associated with the 
behaviour. (Riet et al., 2011, p. 593) 
Manipulating small food cues and food product characteristics such as size can 
significantly alter future behaviours (e.g., Diliberti et al., 2012; Schwartz, Riis, Elbel, & 
Ariely, 2012). This is important because obesity can be reduced by regulating vectors 
(Moodie et al. 2013; Wen Ng et al. 2015) and the environment (e.g., Carins & Rundle-
Thiele, 2014b) together with several other approaches.  
Therefore, when legislating to disrupt these vectors’ strengths, their distinctive 
cues should be evaluated in terms of their capacity to reinforce triggers of unhealthy 
habit-like behaviours. If such triggering attributes are identified and cannot be falsified 
or rejected as unhealthy triggers, they may preferably be blocked or reconnected to the 
real implication of the product, in terms of its potential to become a supporting factor of 
current problems (e.g., Brinkman et al., 2010) and forthcoming health and national 
economic problems. (For example, the total predicted economic burden of life lost 
across the world in 2030 due to all NCDs is US$43.3 trillion; Bloom et al., 2012). 
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Therefore, global competing promotional locations, events and channels may be 
used to build up healthy memory associations (e.g., Robinson, Blissett, & Higgs, 2012) 
or to fracture memory associations towards unhealthy food choices (as in the de-
marketing construct of Lefebvre and Kotler, 2011). For instance, checking for UHHs 
and vectors within food canteens, sport and celebrity sponsorships, hospital 
environments and all levels of the food-chain sales (including brands, food packaging 
designs, apps, movies, cartoons, TV series and advertising; e.g., Bestman et al., 2015; 
Cohen, 2015; Moodie et al., 2013). 
These vehicles should be evaluated at a cuing level of verbalised and non-
verbalised behaviour in light of demographic factors to help target efforts and segment 
interventions. Once more, these activities have to be formulated and implemented 
considering the 360 degrees’ strategy of touchpoints (e.g., Chester & Montgomery, 
2007) and similar techniques as those used on the three research phases of this 
investigation.  
These practices may be more effective in fighting obesogenic conditions than 
focusing only on personal responsibility and simply using attitudinal research (e.g., 
Brownell et al., 2010; Schulte et al., 2015). This can help prevent the current stigma 
towards individuals directly affected by health conditions, in view of the influence of 
unethical promotional messages portraying the individual as architect of their own ill 
health (Puhl & Heuer, 2010).  
This study proposes an embryonic way of inducing long-term behavioural 
changes without focusing purely on consumers’ educational and informational 
initiatives, as requested by Wagner, Howland and Mann (2015). Nevertheless, using the 
suggested disrupting measures may be considered a polemical move (e.g., Carlos et al., 
2014; Cawley, 2015), but it is a necessary one, as the saliency of unhealthy food cues 
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can carry with them terrible consequences for consumers, as demonstrated in 
psychological studies (e.g., Castellanos et al., 2009; García-García et al., 2013; 
Hendrikse et al., 2015; Watson et al., 2014) and epidemiology publications (Carlos et 
al., 2014).  
According to Bossy (2010) experts in epidemiology and nutrition indicate that 
the obesity puzzle is requiring political attention, and not just a moral approach that 
only involves individual change. The damage caused by a diet of unhealthy food is not 
immediately felt but amassed over years, in the short-term people are most likely to 
perceive unhealthy foodstuffs as tasting good (Efrati, 2016) and being more affordable 
and accessible because of agricultural processes governance (e.g., Bouis, 2000; Bouis et 
al., 2011; Herforth & Ahmed, 2015; Moodie et al., 2013).  
Therefore, at a macro level, the saliency of vectors is supported by a narrow 
focus on productivity gains of a small number of staple crops that are commonly 
deficient in essential minerals and vitamins (Gómez et al., 2013). This saliency of 
unhealthy food has serious implications as the habit-like behaviours in relation to 
unhealthy foods have been associated with compulsion and addiction (Davis & Carter, 
2014); repeated pairing of a salient food-related cue and a rewarding outcome; such as 
consumption or anticipation (García-García et al., 2013).   
These association of food cues to eating unhealthy food categories create a 
hypersensitisation of the dopaminergic reward system, increasing the distinctiveness of 
the stimuli (Castellanos et al., 2009; García-García et al., 2013; Hendrikse et al., 2015). 
This can generate a reciprocally excitatory relationship between craving and food 
consumption, which makes people prone to overeating (Chandon, 2012) and puts them 
at increased risk of obesity and sickness (Falba & Busch, 2005).  
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This is the case because the person can automatically react to food-related 
stimuli given the described associative conditioned mechanism, as expressed by 
Havermans (2013) and Hendrikse et al. (2015); and as theorised and observed in some 
results trends of this research. Therefore, the findings of this investigation (e.g., 
hazardous categories of consumers) are consistent with research in the neurobiological 
field (e.g., Volkow, Wang, Tomasi, & Baler, 2013).  
Research by Castellanos et al (2009); Davis & Carter (2014); Volkow et al 
(2013) show that people affected by the saliency of unhealthy food choices have a high 
vulnerability in relation to the brain’s homeostatic control mechanisms, and suffer from 
impairments regarding reward sensitivity and incentive motivation, conditioning, self-
control, stress reactivity and related eating behavioural disorders. These studies indicate 
that the same sensitivities seen with the unhealthy food saliency are observed on drug 
addiction situations. 
New investigations and policies are required because ubiquitous marketing 
techniques can significantly impact of the unhealthy food saliency over two-thirds of 
the population, considering: 
 the habitual propensities groups identified in this research 
 the physiological and neurobiological effects of unhealthy food saliency 
 new digital marketing techniques where increasingly mobile users receive 
personally tailored electronic pitches from apps, designed to trigger immediate 
purchases and timed to reach them when they are near particular stores and 
restaurants, such as McDonalds (Chester & Montgomery, 2007). 
Due to the global nature of the food industries and the explained marketing 
strategies, international efforts will be necessary, involving the health community, 
government agencies, NGOs, parents and all consumers, if to protect public health (see 
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Stiles, 2015). As Chester and Montgomery (2007) argue, ‘Industry self-regulation will 
only work if it is developed and implemented in the context of strong governmental and 
public oversight’ (p. 67).  
In view of those oversight parameters (Chester and Montgomery, 2007) it is 
fundamental to apply: advertising time period restrictions, no branded promotional 
activity in specific locations, no targeting of certain products at youth with ubiquitous 
touchpoints, no collector sales promotions, viral marketing, and certain forms of 
product placement or cue-branding manipulations (e.g., celebrities and cartoons; 
Hawkes, 2005). According to Reeve (2015) the obesogenity trend can be seen as an 
instance of market failure (a negative externality), where the food industry externalises 
the costs of manufacturing unhealthy food products onto wider society. Thus, the 
application of such restrictions could be justified.    
Therefore, it is recommended to follow the steps taken by Israel, where the 
Health Ministry is launching a policy to promote healthy eating. It includes a committee 
of medical, scientific and other professionals to define the required legislation, as 
healthy nutrition standards will be adopted in state bodies, including day care centres, 
hospitals and prisons, and will be promoted in schools and clinics (Efrati, 2016).  
This action follows the Israel ministry’s recent program to prevent diabetes and 
campaign for banning the sale of junk food and sugary snacks and drinks in schools. 
Laws and taxes will be adjusted to encourage the making and marketing of healthy 
foodstuffs and the reduction of harmful products (Efrati, 2016). 
As demonstrated with the results of this study, methodologically, the cross-
disciplinary approach towards expanding analytical techniques to be applied in studies 
of markets, choice and consumer behaviours (with a health and social focus) represents 
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a significant contribution. This is because the method’s cost, applicability and 
replicability are of value to obtaining financial support.  
Traditional social marketing and epidemiological approaches attempting to meet 
applicability and replicability conditions are expensive (e.g., Carlos et al., 2014). Also, 
when investigating multilayered problems (such as obesity and NCDs), they often 
cannot deal with changing and evolving dynamics because of generalisability issues and 
lack of evidence-based results (Gilson et al., 2011). 
7.7 Limitations and Further Research 
A lack of prior quasi-experimental research designs investigating triggers of 
behavioural responses in the area of social marketing and health has been identified, 
particularly considering generalisability issues. This line of research is incipient 
because, over the last 10 years, the literature has experienced several gaps in measuring 
and understanding individual and environmental determinants of eating behaviours and 
interventions to positively impact food choices at a community or population level 
(Larson & Story, 2009; Lowe, Fraser & Souza‐Monteiro, 2015). 
This specific research problem and the diversity of fields underpinning the thesis 
literature review, hypotheses and objectives has involved several sources from different 
scientific disciplines. This can convey great discrepancies to different types of reviewers 
and readers who most likely hold structured conceptions based on their own field’s 
methods and theories (e.g., Bartels & Johnson, 2015).  
The sample was small but it is considered to be adequate. In this study, non-
probabilistic sampling was used. The number of units in some regions were not large 
enough to enable a benchmark about some sub-groups within the population.  However, 
the use of Monte Carlo simulation in research phase 2 permitted the existing data to be 
used as the starting point for a simulation. This means that SPSS calculates the results 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    305 
thousands of times, each time via a different set of random values to generate 
distributions of possible outcome values, which builds on a predictive result. 
Thus, this study is an explorative first attempt at trying to utilise theoretical and 
applied findings from a body of evolving knowledge; as such, it represents a seeding 
initiative that certainly needs further examination and improvement from cross-
disciplinary and transdisciplinary perspectives. Further testing of the methods is 
proposed as future research avenues. The incorporation of expertise from psychology to 
assess the constructs of UHHs/HHHs and their implications from a methodological 
perspective is also recommended. 
Equally, when examining memory associations with the system herein proposed, 
it would be beneficial to have different coders for the food categories responses. Coding 
involves open answers that are assigned to a reduced list of food codes. Such a 
procedure can be improved by adding new labels to better quantifying answers that did 
not match current labelling systems.  
It is suggested to further investigate current food classifications from different 
nutritional/health perspectives. This is considered because abundant literature endorses 
a contending classification of ‘ultra-processed products’ (as designed to be ultra-
palatable, quasi-addictive, prone to snacking, very durable and convenient, and 
intensely advertised, sold in bright colours with attractive slogans and health claims, 
etc.) versus ‘non-ultra-processed products’ (Louzada et al. 2015; Monteiro et al. 2011; 
Moubarac et al. 2012). Fully endorsing such an idea may overlook new findings in 
relation to the effect of some foods upon autoimmune issues, NCDs and inflammatory 
diseases.  
This is a list of publications from several areas of scientific knowledge that 
could contest the notion of considering only ‘ultra-processed products’ as the primary 
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risky group in terms of human health: Basu et al., 2013; Basu et al., 2013b; Bressan & 
Kramer, 2016; Cohen, 2008a; Cohen, 2008b; Cordain et al., 2005; Cordain, 1999; 
Fasano et al., 2015; Fasano & Shea-Donohue, 2005; Hojjat, 2015; Gow et al., 2016; 
Lamarche et al., 2016; Lammers et al., 2015; Lerner & Matthias, 2015; NIEHS, 2013; 
Pearson et al 2003; Real et al., 2015; Richards et al 2016; Riley & Jungheim 2016; 
Vojdani, 2014a; Vojdani, Von Hertzen et al., 2015; 2014b; Wahls & Adamson, 2014; 
Warner, 2014.  
Studies are demonstrating that a diet that is divergent from most health-food 
recommendations can modulate the progression of inflammatory diseases and 
autoimmunity (Bressan & Kramer, 2016; Richards et al 2016; Wahls & Adamson, 
2014).  Such modulative diets mostly eliminate processed foods, dairy and grains; 
nonetheless most health-food pyramids are similar the ‘Australian Guide to Healthy 
Eating (2013)’ which recommends that about two thirds of a healthy diet must include 
grain (cereal) foods, mostly wholegrain and/or high cereal fibre varieties and milk, 
yoghurt, cheese and/or alternatives, mostly reduced fat aliments (McCarthy & Long, 
2015). 
According to McNab, Schneider & Leeder (2014), the study of current 
conditions connected to NCDs is necessary and indeed represents an immediate concern 
for the medical sector. Understanding these issues in relation to the medical practice in 
Australia must involves investigating: changes in how disease is conceptualised, 
changes in technology, changes in workforce, changes in the structure of health care, 
including models of care, and implications for health systems. This is because the social 
and economic burden of chronic disease will increase in Australia over the coming 
decades (McNab, Schneider & Leeder, 2014). 
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 Thus, the definition of foods categories as healthy or unhealthy (e.g. Campbell, 
2016; Freudenberg & Dorfman, 2016) and the definitions of ‘ultra-processed products’ 
vs ‘non-ultra-processed products’ must be revised accounting for health breakthroughs 
in relation to autoimmunity and inflammatory diseases, as well as other statutory issues 
like the food pyramid meeting the ‘regulatory pyramid’ in relation to responsive 
regulation of food advertising (see Reeve, 2015).  
Similarly, the review of factors like ‘consumers’ motivations’ can be explored in 
future endeavours via an exploratory factor analysis (EFA) to build up new hypotheses 
about the elements to be considered.  Ideally, after such testing, a confirmatory factor 
analysis (CFA) would permit to build a stronger case for their usage in future testing. 
This may be relevant because a high value for Cronbach's alpha, as a measure of scale 
reliability, does not infer that the measure is unidimensional.    
Consequently, even when the factors identified by Steptoe, et al. (1995) provide 
current measurable insight into motivations and food choice (e.g., Crossley & Nazir, 
2015); it would be important to re-check the factors and actualise them. For example, 
nutritionally, their instrument is focused towards a nutrient-based perspective of foods 
and does not cover the issue of sugar, since in the 90s, sugar was not seen as a problem; 
the issue at that time was fat.    
Any new coding system (considering the replication of the methodology to 
evaluate other cues) should maintain the same labelling categories for memory 
associations as the labelling used to code the reported frequency of consumption. This is 
important since some analyses of the current study (e.g., the triangulation of data), 
responses had to be excluded (e.g. associations towards fast food restaurants, alcohol 
and others) to be able to make a fair comparison of data sets and a fair interpretation of 
results in relation to vectors and cues. 
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Even when the method permits the prediction of results, the exploration is cross-
sectional and, as such, the time available to investigate the research problem and define 
the stability of results is limited to three sets of data collected at the same time. 
However, it is enriched by computer simulations that are used to calculate the results 
over and over, each time using a different set of random values to produce distributions 
of possible outcome values in relation to positive associations found between 
motivations behind food selection and each UHH. 
Forthcoming research should repeat the test in a longitudinal manner. For 
example, embedding the research tool as a memory game within an App: this could be 
useful as a constant source of monitoring cues such as images, sounds and interactive 
responses; as in the ‘behavioural profiling’ that marketers and food manufactures use 
(see Chester & Montgomery, 2007, p. 37). Other factors of food consumption should 
possibly be considered, such as the proportion of food ingestion (volume), as well as 
further investigation of the HHHs construct in light of psychologic works (e.g., 
Robinson et al., 2012). 
From a consumer’ behavioural perspective, it would be of academic interest to 
evaluate the potential ‘addictive’ behaviour observed within the ‘hazardous’ groups, and 
how such conduct follows different dimensions of product loyalty. This may include 
more detailed investigation of habit-like tendencies (e.g., Aarts & Dijksterhuis, 2000), 
considering other attitudinal loyalties and behavioural loyalties (for social and 
marketing purposes), as suggested by Rundle-Thiele (2005), Rundle-Thiele and Mackay 
(1999) and Liu-Thompkins, Yuping and Leona Tam (2013). 
Some academic references of the study may be perceived (in text) as negative 
connotations regarding current marketing-research paradigms or some activities of food 
production/promotion. This is because the language and tone of the dissertation is 
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robust in relation to moving the investigation of food choice from these notions: total 
individual agency, pure rational decision-making. More investigation of these issues is 
advocated and needed to nuance the discussion thru presenting supplementary evidence 
and replicable findings to favour or not favour the mentioned literature and perceived 
tone.  
Public health is a multifaceted and complex phenomenon that needs to be 
understood from different perspectives (Hojjat, 2015; Penney, Almiron-Roig, Shearer, 
McIsaac, & Kirk, 2014). Therefore, several ethical and conceptual issues have to be 
considered (e.g., Nuffield Council on Bioethics, 2007; Ölander & Thøgersen, 2014) 
while keeping in mind that no national success stories have been reported in the past 35 
years (Ng et al., 2014). 
Therefore, this study is a seeding contribution to current efforts attempting to 
facilitate the investigation of systemic issues in relation to food, marketing and health 
(Chandon & Wansink, 2010; Chandon & Wansink, 2012; Kirk et al., 2010). All 
observed limitations are potential avenues to correct and develop ways of learning about 
health promotion via the investigation of (a) triggers of food choices, (b) semiconscious 
consumers’ food decisions and health, (c) market dynamics behind product choice and 
health, and (d) habit-like behaviours on food shopping and consumption. 
The activation of a new cross-disciplinary trend of studying people in the service 
of explaining how we can improve well-being, considering the environment, has begun 
(e.g., Bartels & Johnson, 2015; Carvalho & Mazzon, 2015). With this idea, this final 
summary clarifies that this thesis offers new opportunities for developing, correcting 
and assessing the ways of social marketing and health promotion.  
Those opportunities include the regeneration of theoretical foundations for 
models of behaviour, which can also carry new methods to measure and explore 
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obesogenity and ‘semiconscious’ decision-making (Orbell & Verplanken, 2015; 
Roberto et al., 2015), including generalizable outcomes that resonate with their needed 
application in terms of cost-effectiveness of health research and its appliance beyond 
laboratories and purely experimental boundaries.  
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Appendix A 
Introduction 
This appendix is included to provide information that the main document could 
not present in order to maintain the flow of the thesis, due to its reader friendly 
orientation. 
Outline of the Basis of this PhD Candidature 
This section outlines the basis of this research, which is also part of this PhD 
candidature as it provides a foundation for the research instruments developed and used, 
and posterior pilot tests for assessing the proposed methodology, research tools and the 
cues considered as potential UHHs. 
Foundation of current research 
The current PhD candidature was a part of a master by research degree that was 
upgraded and transformed into the current PhD thesis. This work was the basis on 
which the current research instrument and ideas about choice were instituted. I am the 
primary investigator of this study, as detailed in the University of South Australia 
application that granted ethics approval (E1) in accordance with requirements of the 
National Statement on Ethical Conduct in Human Research (identification number: 
0000023053). 
The research concerned what makes a packaged good brand (PGB) quick and 
easy to find. This subject was addressed in light of packaging design being led by ideas 
about how shoppers behave when faced with a multitude of choices offered by different 
competitors of PGBs. 
Research in this area is still paramount to packaging stakeholders, as it can 
significantly influence consumers and, ultimately, the success of the brand. To cite an 
example, the public health sector in Australia is actively involved in altering the design 
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of cigarette and alcohol packaging with the objective of influencing consumption habits 
among both existing and potential consumers. Having established the above fact as a 
basis, this study went beyond consumer surveys and research into the complexities of 
consumer behaviour, concentrating its findings not just on what shoppers do, but also 
on what they do not do. 
The method was created using principles of experimental design; it teaches 
shoppers to recognise novel brands and their respective packaging features, and then 
tests shopper’s memories of visual elements via measuring time and accuracy of 
responses within a sequence of online experiments (games). It collects data via an 
online panel, making shoppers play three games, as follows. 
Game 1 teaches respondents to recognise four styles of packaging and brands 
via a memory card game that randomises the packaging and cards’ positioning to avoid 
learning effects for position. Respondents ‘turn over’ cards to reveal the package and try 
to match the same packaging under different cards. This game is run 6 times per person 
to enable learning of the packaging/brands. From the beginning, each respondent is 
randomly allocated to only one of three product categories. 
Game 2 tests and teaches brand name and packaging connection via a name and 
packaging matching game. It runs the same way as Game 1 for time calculation; 
accuracy is measured from clicking on a name and finding its matching packaging. 
Game 3 manipulates the independent variables (colours, pictorials and 
typefaces) to test accuracy and time of recognition (dependent variables). The 
independent variables are manipulated one at a time to measure the effect of their 
absence. This absence is operationalised as a neutralisation of one cue or element by 
making it common across all brands. Therefore, the neutralised element loses its power 
as a brand cue because it does not differ from its competitor’s equivalent element or 
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cue. Consequently, the manipulated variable (colours, pictorials or typefaces) would be 
absent as a cue to the brand. An example with a neutralisation tree is shown in Figure 
A.1. 
Game 3 shows 48 sets, each one made of four packages per screenshot. Each set 
includes the original brand and the respective three packaging neutralisations, as 
displayed in each column in Figure A.1. Every respondent is asked to identify the same 
brand four times under a regular condition and the three possible neutralisations. Time 
(in seconds) and accuracy (correctness in identifying the requested brand) of packaging 
selection are measured for each screen from the moment the person clicks to see the 
brand name until the moment when they click on their choice. The design is a 2 
(absence or presence of an element) X 3 factorial (type of element: colour, picture and 
typeface). 
A repeated measure Factorial Anova: 3 (neutralisation types) x 2 (benchmarks: 
correct identification, incorrect identification) x 3 (product categories) was carried out. 
When necessary, a Greenhouse-Geisser correction was performed to adjust for degrees 
of freedom, and Bonferroni post hoc comparisons were carried out. 
Figure A.4 illustrates four chocolates packages and, below them, it exemplifies 
the neutralisation across three competitors using the elements (colours, pictorials and 
typefaces). This was done using one of the PGBs (Choco Dark) as the original design 
for the test. 
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Figure A.1. Example of neutralisation tree—chocolate bar. 
Gamers never see this neutralisation tree. Figure A.1 illustrates the principles of 
experimental design ruling the experiment. These online experiments required a 
detailed and particular methodology for data registration and its statistical analysis, so a 
system for data coding and organisation of data was also developed, which could help 
the appropriate statistical analysis of the randomised and replicated group of treatments 
in order to keep a local control. 
Since the experimental games were run with 300 people (100 per product 
category), each group is considered a block because each block tests for the same three 
independent variables (colours, pictorials and typefaces), but each block has its own 
different combination of treatments, shapes and colours (these differ from each other 
according to product category). Thus, each block has homogeneous responses units and 
can be interpreted as a group of response units with similar characteristics. 
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The data collection was designed parametrically and mostly to be run with 
SPSS. Its organisation was planned to determine whether there are statistically reliable 
mean differences among groups. It reveals whether one or more elements of packaging 
design have had a significant effect over the dependent variables. The analysis includes 
between groups effects as well as within subject effects. 
Game 3 is the main experiment because the other two games are dedicated 
mostly to learning and familiarisation. Game 3 provides important data because it is 
conceptualised using principles of experimental design. It can be considered a 
completed random design because each group of players is eventually able to see all 
possible treatments. 
The completed random design was run three times (one per product category). 
Therefore, Game 3 can be defined as a randomised block design because each category 
can be seen as a block. However, this method was created with no predictive intention, 
so its data are not to be analysed with logistic regressions, but using analysis of variance 
techniques to obtain mean differences. 
The data from Game 3 were specially collected and organised to register 
responses from 48 sets with different treatments that derivate from four brands and 
three types of neutralisations (as per Figure A.1). The data collection includes the 
original condition of a PGB and three other PGB neutralisations. The original 
packaging design with no modification is set as a benchmark to obtain a comparison 
measure between the treatments and the learned condition of the PGB with no changes. 
Time, as a dependant variable, was measured and coded as a continuing variable 
and accuracy was measured in a binary way: 1 (accurate), 0 (inaccurate). Therefore, the 
data analysis considers responses in terms of time and accuracy, only when they are 
equivalent to 1. Broadly, the data was coded in this way: 
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 colour neutral accuracy-count of the number of brands that were answered 
accurately based on colour (maximum of four due to four brands) 
 colour neutralised average accuracy-average of the above for the four brands 
 colour neutral RT correct only average-determine the average of RT for all the 
accurate responses 
 colour neutralised average RT-average of the above for the four brands 
 colour neutral benchmark-punch 1 if g3_brand and accurate brand are same else 
0 
 colour neutralised average benchmark-average of the above for the four brands 
 colour neutral benchmark RT-the RT for point # 5 
 colour neutralised average benchmark RT—the average of the above four RTs 
All players were selected following a fast consumer’s good socio-demographic 
quota as per Pureprofile online panel information. The main PGB designs for the three 
product categories follow. After the chocolate set (see Figure A.4) examples of 
chocolate neutralisation trees are presented. These choices trees are invisible for 
respondents. 
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Figure A.2. Product category example 
 
Figure A.3. Product category example 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    384 
 
Figure A.4. Product category example 
 
Figure A.5. Example of neutralisation tree 
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Figure A.6. Example of neutralisation tree 
 
Figure A.7. Example of neutralisation tree 
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Figure A.8. Example of neutralisation tree 
This work permitted a series of publications (as mentioned in the 
acknowledgements section of this thesis). They were constructed with preliminary 
results of this study and were subjected to a double-blind peer reviewing process. They 
support the relevance of the experimental approach and tools of this candidature. 
Academically and managerially, this study has provided a methodology to 
identify the most relevant elements for PGB recognition and retrieval under competitive 
conditions. This methodology is an innovation that provides positive results for 
practitioners and researchers. Further, this study has corroborated the importance of 
advertising campaigns and branding, in terms of training buyers on brand recognition, 
because it tests and shows how packaging designs can become fluent through colours 
and pictorials, which have been shown to significantly aid shopper’s memories. 
This research has replicated these results three times and has shown the same 
effect across different product categories, which considered design elements including 
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shapes, colours, typography and pictorials. Another relevant contribution, from a 
marketing perspective, is that the data shows that shopper memory and recognition 
differs according to biological differences (gender and age). Such differences 
significantly affect PGB recognition and retrieval. 
Therefore, this study provides evidence of how the differences in perception of 
PGBs are relevant to marketers. These issues should be further explored by designers, 
managers and researchers, particularly in the cases of niche-brand markets that are 
differentiated by age and specific health conditions (such as the medicines market). 
Since this study’s results are replicable and may be generalised across countries, 
this investigation opens the door to future studies where other factors may also be 
considered, such as the cultures and languages of shoppers and the choice process. 
Academically, this work enriches the field of marketing from a behavioural perspective 
by initiating a clear path of research for visual marketing elements in terms of 
behavioural responses. 
This study has gathered cross-disciplinary knowledge and empirically applied it 
within the marketing science agenda by studying memory processing and using games 
to rely mostly on shopper’s actions instead of verbalisation of behaviour. This has been 
possible by learning about perceptual studies and then applying that knowledge into the 
marketing arena in a replicable manner. 
Pilot test: Testing of research tool and possible UHHs 
Semi-experimental principles of data collection, as per Pinero de Plaza et al. 
(2010) and Pinero de Plaza et al. (2012), were used to build up a pilot questionnaire and 
study, which was approved by the Research Ethics Committee of Deakin University, 
Australia (ID: BL-EC-40-13). 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    388 
The basics of the method are the same as presented in phase 1 of the research. It 
involved asking people for the spontaneous and rapid associative responses of food 
names that came to mind when exposed to words (cues) suspected to trigger unhealthy 
food responses. Respondents did not know that the study was targeting unhealthy food 
responses. For example: 
Please complete every sentence naming the things that you have ingested most 
often on each one of these occasions. 
1) If I am sad, I eat or drink: 
2) If I am happy, I eat or drink: 
The sample selected for this study were parents of year 7 students of a public 
school in Adelaide, Australia. Permission for the pilot test was obtained from the school 
principal and the questionnaires were made available to the teacher of the class for 
distribution to parents. Overall, 32 completed questionnaires were received and they 
were considered adequate for the purpose of the test. 
According to the Australian Government Index of Community Socio-
Educational Advantage, the Adelaide school selected for the data collection is relatively 
advantaged in terms of its socio-educational background (56% in the most advantaged 
quarter of the index; ACARA, 2013). This sample of economically better-off 
respondents was taken with the idea that people with higher levels of education who are 
not economically restricted could render a sample with a higher propensity of taking 
knowledgeable and rational food decisions (e.g., Kamphuis, de Bekker-Grob, & van 
Lenthe, 2015). This was based on the classical ‘homo economicus’ perspective (Persky, 
1995). 
Other modules of the questionnaire were similar to the main research structure, 
as they included a health conditions module for recollecting food-related diseases and a 
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fitness and physical activity module concerning BMI and physical activity. These 
modules were consistent with the content of the survey as per the Australian Health 
Survey style (ABS, 2015). The frequency of food consumption module used a 
nutritional epidemiology research questioning format from Willett et al. (1988), 
Bingham et al. (1994), Bingham et al. (1995) and a traditional demographics module. 
The respondents included 88% females and 12% males. The majority of the 
group (72%) was between 35 and 44 years old, with 72% having a university education. 
In terms of religious influences or affiliations, 28% reported not having any religion, 
22% as Catholic, 9% as Protestant Christian, 6% as Orthodox, 6% as Christian 
Scientist, 6% as Hindu, 6% as Muslim, 4% as Evangelical Christian, 7% as Mormon, 
and 9% self-categorised within other religions that are not Buddhist or Jewish. 
Their ethnic background was distributed as follows: 56% Caucasian/white, 22% 
Asian/Pacific, 6% multi-racial, 6% Latino, 6% Arab (relating to the Middle East or 
North Africa), and 3% other. Concerning their family characteristics, most families 
(84%) were married couples, and 78% of the families comprised a minimum of four 
people. The majority of the households (71%) had an income of at least $60,000 to 
$69,999 per annum; however, of that per cent, 25% earned between $100,000 and 
$149,999, and 21% above $150,000 per year. In the area of employment, 50% of the 
respondents were employed for wages, 16% were self-employed, and the rest were 
mostly looking for work, at home or retired. 
In terms of health, autoimmune disease, osteoporosis, metabolic syndrome, 
hypertension, coronary heart disorders, epithelial cell cancer, and intolerance or 
allergies to wheat, dairy, foods and additives were reported in lower proportions than 
Type II diabetes and obesity. However, the fact that all these conditions were affecting 
almost half of the sample is consistent with studies indicating that the levels of obesity 
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and NCDs seem to be rising globally in association with unhealthy diets (Cordain, 
1999; Cordain et al., 2005; Ng et al., 2014). 
For food consumption, the respondents reported consuming unhealthy foods 
about a quarter of the month and healthy food about three-quarters of the month. They 
did not follow any special diets and they considered the buying of unhealthy food to be 
easy (convenient). On the other hand, buying healthy food was considered probably not 
difficult to do. However, they reported their efforts to limit their intake of unhealthy 
food items. 
A sample profile 
A description of the average participant was developed using the information 
collected in the demographic profile. An average respondent is predominantly a female 
in the age group 35–44, who often carries out grocery shopping at the local 
supermarket. Her main shopping trip usually takes about 47 minutes, and she thinks that 
she ‘is probably a rapid grocery shopper’. She has primary responsibilities for planning 
and preparing meals for the family. 
She has a BMI of 24.2, which is seen as being in the normal weight range. Her 
husband is about 40 years old and his BMI is 25.8, which is considered overweight. Her 
daughter is 11 years old and has a healthy BMI of 19. Her son is 11 and has a BMI of 
22, which is considered overweight for his age and size. The males in the family appear 
to be overweight. Her family eats breakfast and dinner at home, but lunch (home-
prepared) is eaten out. Individually, each family member practices a physical activity 
for about 30 minutes daily. 
Food cues 
Several cues types were tested: colour cues, sensorial cues, social cues, 
emotional cues, routine cues, times of the day cues and, media cues; amongst other 
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variables. Colour cues were discarded as they were identified as the least relevant 
elements in evoking from memory PGBs. This is opposing branding studies. This result 
may have been influenced by the positioning and presentation of the cues in the 
questionnaire, and because the test is excluding packaging or branding figures (the test 
did not give reference to anything but food categories).  
The method revealed 15 UHHs. They are, in order of importance: lonely, TV, 
party, sad, stressed, friends, salty, 6 a.m., noon, sweet, bored, happy, 9 a.m., fatty, 
breakfast. These cues were found to be triggers of unhealthy food choices. Conversely, 
six cues were classified as HHHs, as they retrieve, when reversing the formula by 
exchanging UE for HE, mostly healthy food categories. In order of importance, they 
are: lunch, snack, 6 p.m., bitter, dinner, sour. 
 
Figure A.9. Saliency: odds of making unhealthy choices. 
By exclusively considering the competition of unhealthy versus healthy food 
choices, the hypothesis that unhealthy products dominate the memory of consumers is 
substantiated, because about two-thirds (71%) of the established memory links to foods 
were towards unhealthy food choices, whereas the HHHs were only found in 29% of 
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the established links. This supports the proposition that about two-thirds of the tested 
triggers are obesogenic, since they facilitate the odds of choosing unhealthy products. 
Considering the coding given to unhealthy food (processed products and ultra-
processed), results validate that these types of foods are the most available in terms of 
memory (consideration sets): processed grains and legumes, dairy, and sugar based 
meals. 
This pilot test enabled the construct of UHHs to be employed. It demonstrated 
that cues can be measured to effectible quantify and predict consumers’ choices and 
their triggers. This was performed by quantifying unhealthy food salience and therefore 
helping to estimate the obesogenic circumstances surrounding people today.  
This is a marketing-like method that can become a large-scale assessment tool of 
behavioural responses, without the mediation and obstacles that other several variables 
present when investigating the epidemic of obesity and NCDs (e.g., Elinder & Jansson, 
2009; Herforth & Ahmed, 2015). 
Results from Pearson Chi-square Tests and Kruskal-Wallis Tests 
Performed for Phase 2 of the PhD Research 
The results tables of significant and non-significant associations between each 
UHH and each sub-motivation behind food selection are presented to provide evidence 
of the calculations executed. Results are organised by the nine motivational factors 
tested in the study. The significant results are highlighted in yellow and orange 
(respectively) to facilitate their visualisation. 
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Table A.1 
Testing the Association of Health Factors and Each UHH (Chi-square) 
Factor 
Contains a lot of 
vitamins and 
minerals Keeps me healthy Is nutritious Is high in protein 
Is good for my 
skin/teeth/ 
hair/nails etc. 
Is high in ﬁbre 
and roughage 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
UHH 
sweet 
3.066 3 0.382 0.98 3 0.806 1.85 3 0.604 7.715 3 0.052 1.921 3 0.589 3.43 3 0.33 
UHH 
salty 
5.935 3 0.115 8.71 3 .033a,* 4.94 3 .176a,b 2.337 3 0.505 7.588 3 0.055 7.416 3 0.06 
UHH 
savoury 
1.551 3 0.67 4.017 3 0.26 0.859 3 .835a 4.301 3 0.231 2.352 3 0.503 1.002 3 0.801 
UHH 
breakfast 
4.891 3 0.18 5.649 3 0.13 2.39 3 0.495 4.061 3 0.255 3.858 3 0.277 0.911 3 0.823 
UHH 
lunch 
4.149 3 0.246 1.846 3 0.605 7.64 3 0.054 0.596 3 0.897 2.381 3 0.497 1.477 3 0.688 
UHH 
snack 
4.481 3 0.214 5.941 3 0.114 4.757 3 0.19 0.817 3 0.845 2.163 3 0.539 6.877 3 0.076 
UHH sad 5.088 3 0.165 4.187 3 0.242 4.293 3 0.231 2.956 3 0.398 3.915 3 0.271 3.161 3 0.367 
UHH 
happy 
2.276 3 0.517 10.774 3 .013* 6.37 3 0.095 0.827 3 0.843 11.67 3 .009* 6.607 3 0.086 
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Factor 
Contains a lot of 
vitamins and 
minerals Keeps me healthy Is nutritious Is high in protein 
Is good for my 
skin/teeth/ 
hair/nails etc. 
Is high in ﬁbre 
and roughage 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
UHH 
bored 
11.541 3 .009* 16.437 3 .001* 12.255 3 .007* 22.554 3 .000* 7.56 3 0.056 8.028 3 .045* 
UHH 
lonely 
2.502 3 0.475 5.08 3 0.166 3.51 3 0.319 7.052 3 0.07 12.456 3 .006* 5.903 3 0.116 
UHH 
stressed 
3.331 3 0.343 10.336 3 .016* 3.899 3 0.273 11.13 3 .011* 5.033 3 0.169 0.77 3 0.857 
UHH 
frustrated 
4.258 3 0.235 3.492 3 0.322 7.631 3 .054a 5.281 3 0.152 4.25 3 0.236 6.054 3 0.109 
UHH 
party 
2.334 3 0.506 3.301 3 0.347 0.165 3 0.983 4.544 3 0.208 4.151 3 0.246 4.399 3 0.222 
UHH 
friends 
0.898 3 0.826 2.608 3 0.456 3.499 3 0.321 1.108 3 0.775 9.034 3 .029* 0.604 3 0.896 
UHH 9 
a.m. 
4.97 3 0.174 3.749 3 0.29 3.942 3 .268a 4.907 3 0.179 1.439 3 0.696 6.866 3 0.076 
UHH 
noon 
1.439 3 0.696 4.756 3 0.191 3.603 3 .308a 0.116 3 0.99 6.384 3 0.094 0.877 3 0.831 
UHH 3 
p.m. 
1.521 3 0.677 1.243 3 0.743 1.769 3 .622a 0.34 3 0.952 1.734 3 0.629 6.418 3 0.093 
UHH TV 3.215 3 0.36 7.047 3 0.07 2.152 3 0.541 5.92 3 0.116 2.856 3 0.414 8.848 3 .031* 
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Table A.2 
Testing the Association of Health Factors and Each UHH (Independent-samples 
Kruskal-Wallis Test) 
Health 
Contains a lot 
of vitamins 
and minerals 
Keeps me 
healthy 
Is 
nutritious 
Is high in 
protein 
Is good for 
my 
skin/teeth/ 
hair/nails 
Is high in 
ﬁbre and 
roughage 
3:00 p.m. 
0.23 0.747 0.765 0.573 0.513 0.092 
9:00 a.m. 
0.071 0.297 0.806 0.107 0.581 0.516 
Bored 
0.019 0.019 0.001 0.014 0.525 0.084 
Breakfast 
0.676 0.264 0.522 0.804 0.21 0.514 
Friends 
0.597 0.177 0.775 0.811 0.057 0.594 
Frustrated 
0.792 0.145 0.107 0.673 0.84 0.212 
Happy 
0.159 0.008 0.065 0.889 0.149 0.069 
Lonely 
0.671 0.723 0.118 0.86 0.631 0.445 
Lunch 
0.113 0.204 0.06 0.758 0.309 0.988 
Noon 
0.249 0.301 0.396 0.888 0.677 0.429 
Party 
0.451 0.629 0.816 0.34 0.417 0.378 
Sad 
0.841 0.739 0.241 0.314 0.389 0.709 
Salty 
0.29 0.237 0.67 0.471 0.214 0.322 
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Health 
Contains a lot 
of vitamins 
and minerals 
Keeps me 
healthy 
Is 
nutritious 
Is high in 
protein 
Is good for 
my 
skin/teeth/ 
hair/nails 
Is high in 
ﬁbre and 
roughage 
Savoury 
0.777 0.106 0.5 0.542 0.209 0.775 
Snack 
0.047 0.745 0.551 0.396 0.903 0.308 
Stressed 
0.341 0.981 0.065 0.08 0.126 0.756 
Sweet 
0.179 0.68 0.807 0.204 0.47 0.476 
TV 
0.098 0.013 0.505 0.056 0.125 0.075 
Independent-samples Kruskal-Wallis test. Null hypothesis: the distribution of motive is the same across 
categories of UHH. Rejections: asymptotic significances are displayed in yellow. 
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Table A.3 
Testing the Association of Mood Factors and Each UHH (Chi-square) 
Factor 
Helps me cope 
with stress 
Helps me cope 
with life Helps me relax 
Keeps me 
awake/alert Cheers me up Makes me feel good 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
UHH sweet 0.708 3 0.871 0.869 3 0.833 1.597 3 0.66 1.778 3 0.62 0.809 3 0.847 1.686 3 0.64 
UHH salty 1.966 3 0.58 0.891 3 0.828 1.493 3 .684a 0.975 3 .807a 2.097 3 0.553 1.593 3 0.661 
UHH 
savoury 
4.8 3 0.187 0.708 3 0.871 2.555 3 0.465 4.37 3 0.224 1.037 3 0.792 4.055 3 0.256 
UHH 
breakfast 
6.954 3 0.073 9.636 3 .022* 2.63 3 0.452 0.407 3 0.939 1.312 3 0.726 3.192 3 0.363 
UHH lunch 2.072 3 0.558 2.725 3 0.436 4.674 3 0.197 5.78 3 0.123 0.87 3 0.833 3.172 3 0.366 
UHH snack 3.384 3 0.336 2.215 3 0.529 2.229 3 0.526 0.839 3 0.84 5.214 3 0.157 2.67 3 0.445 
UHH sad 15.739 3 .001* 10.32 3 .016* 10.386 3 .016* 1.722 3 0.632 10.983 3 .012* 19.118 3 .000* 
UHH happy 1.144 3 0.767 3.175 3 0.365 2.561 3 0.464 0.756 3 0.86 11.63 3 .009* 4.285 3 0.232 
UHH bored 3.662 3 0.3 1.545 3 0.672 3.649 3 0.302 3.142 3 0.37 7.177 3 0.066 6.046 3 0.109 
UHH 
lonely 
5.013 3 0.171 6.983 3 0.072 5.978 3 0.113 1.108 3 0.775 4.942 3 0.176 9.664 3 .022* 
UHH 
stressed 
16.211 3 .001* 15.322 3 .002* 9.063 3 .028* 4.591 3 0.204 12.181 3 .007* 11.28 3 .010* 
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Factor 
Helps me cope 
with stress 
Helps me cope 
with life Helps me relax 
Keeps me 
awake/alert Cheers me up Makes me feel good 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. 
UHH 
frustrated 
7.755 3 0.051 1.52 3 0.678 9.471 3 .024* 2.093 3 0.553 5.481 3 0.14 10.64 3 .014a,* 
UHH party 0.806 3 0.848 5.241 3 0.155 4.416 3 0.22 5.478 3 0.14 3.84 3 0.279 7.908 3 .048* 
UHH 
friends 
0.938 3 0.816 0.238 3 0.971 2.918 3 0.404 1.633 3 0.652 3.167 3 0.367 4.553 3 0.208 
UHH 9 
a.m. 
1.428 3 0.699 1.891 3 0.595 3.838 3 0.279 5.735 3 0.125 1.671 3 0.643 0.8 3 0.85 
UHH noon 0.954 3 0.812 2.242 3 0.524 2.714 3 0.438 4.07 3 0.254 4.702 3 0.195 5.809 3 0.121 
UHH 3 
p.m. 
4.954 3 0.175 6.777 3 0.079 7.3 3 0.063 0.951 3 0.813 2.676 3 0.444 5.371 3 .147a 
UHH TV 5.784 3 0.123 1.884 3 0.597 6.919 3 0.075 1.068 3 0.785 1.966 3 0.58 8.426 3 .038* 
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Table A.4 
Testing the Association of Mood Factors and Each UHH (Independent-samples 
Kruskal-Wallis Test) 
Mood 
Helps me 
cope with 
stress 
Helps me 
to cope 
with life 
Helps me 
relax 
Keeps me 
awake/alert 
Cheers me 
up 
Makes me 
feel good 
3:00 p.m. 
0.031 0.111 0.129 0.365 0.29 0.445 
9:00 a.m. 
0.754 0.705 0.548 0.85 0.424 0.382 
Bored 
0.342 0.351 0.249 0.932 0.421 0.872 
Breakfast 
0.325 0.545 0.779 0.616 0.525 0.116 
Friends 
0.462 0.859 0.768 0.483 0.196 0.634 
Frustrated 
0.006 0.234 0.044 0.413 0.053 0.075 
Happy 
0.472 0.094 0.149 0.959 0.009 0.981 
Lonely 
0.076 0.023 0.031 0.593 0.346 0.305 
Lunch 
0.338 0.301 0.838 0.079 0.64 0.342 
Noon 
0.981 0.725 0.334 0.399 0.166 0.91 
Party 
0.443 0.311 0.07 0.777 0.382 0.59 
Sad 
0 0.003 0.018 0.354 0.355 0.095 
Salty 
0.358 0.549 0.453 0.39 0.218 0.862 
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Mood 
Helps me 
cope with 
stress 
Helps me 
to cope 
with life 
Helps me 
relax 
Keeps me 
awake/alert 
Cheers me 
up 
Makes me 
feel good 
Savoury 
0.57 0.956 0.931 0.234 0.974 0.286 
Snack 
0.141 0.429 0.281 0.546 0.056 0.603 
Stressed 
0 0.001 0.012 0.211 0.002 0.061 
Sweet 
0.457 0.8 0.905 0.968 0.828 0.673 
TV 
0.167 0.172 0.026 0.871 0.19 0.058 
Independent-samples Kruskal-Wallis test. Null hypothesis: the distribution of motive is the same across 
categories of UHH. Rejections: asymptotic significances are displayed in yellow. 
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Table A.5 
Testing the Association of Convenience Factors and Each UHH (Chi-square) 
Factor 
Is easy to prepare 
Can be cooked very 
simply 
Takes no time to 
prepare 
Can be bought in shops close 
to where I live or work 
Is easily available in shops 
and supermarkets 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH 
sweet 
5.223 3 0.156 3.673 3 .299a 5.071 3 0.167 3.376 3 0.337 1.478 3 0.687 
UHH 
salty 
2.525 3 .471a 14.41 3 .002a,b* 3.63 3 0.304 2.383 3 .497a 2.242 3 .524a,b 
UHH 
savoury 
0.727 3 .867a 1.606 3 .658a,b 1.002 3 0.801 2.023 3 0.568 6.786 3 .079a 
UHH 
breakfast 
10.025 3 .018* 1.529 3 .676a 4.037 3 0.257 4.756 3 0.191 4.057 3 0.255 
UHH 
lunch 
1.24 3 0.743 0.544 3 .909a 8.728 3 .033* 0.771 3 0.856 0.889 3 0.828 
UHH 
snack 
4.162 3 0.245 3.558 3 .313a 3.323 3 0.344 4.002 3 0.261 8.357 3 .039* 
UHH sad 11.676 3 .009* 6.014 3 .111a 5.233 3 0.155 12.222 3 .007* 3.811 3 .283a 
UHH 
happy 
3.811 3 0.283 8.685 3 .034a* 7.329 3 0.062 2.399 3 0.494 5.436 3 0.142 
UHH 
bored 
5.457 3 0.141 4.453 3 .217a 6.372 3 0.095 1.383 3 0.71 1.278 3 .734a 
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Factor 
Is easy to prepare 
Can be cooked very 
simply 
Takes no time to 
prepare 
Can be bought in shops close 
to where I live or work 
Is easily available in shops 
and supermarkets 
Chi-
square df Sig. 
Chi-
square df Sig. 
Chi-
square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH 
lonely 
6.857 3 0.077 2.806 3 .423a 1.762 3 0.623 2.794 3 0.424 0.981 3 0.806 
UHH 
stressed 
3.379 3 0.337 4.014 3 .260a 10.165 3 .017* 3.407 3 0.333 3.847 3 0.278 
UHH 
frustrated 
10.144 3 .017* 1.993 3 .574a 4.346 3 0.226 1.552 3 0.67 3.66 3 .301a 
UHH 
party 
5.932 3 .115a 9.356 3 .025a,b,* 6.519 3 0.089 5.586 3 0.134 1.916 3 .590a 
UHH 
friends 
1.398 3 0.706 1.263 3 .738a 1.513 3 0.679 0.575 3 0.902 2.455 3 .483a 
UHH 9 
a.m. 
4.969 3 0.174 6.712 3 .082a 2.388 3 0.496 2.186 3 0.535 1.692 3 .639a 
UHH 
noon 
5.951 3 0.114 2.811 3 .422a 7.533 3 0.057 10.802 3 .013* 1.496 3 .683a 
UHH 3 
p.m. 
8.381 3 .039* 2.123 3 .547a 3.855 3 0.278 4.112 3 0.25 5.803 3 .122a 
UHH TV 1.865 3 0.601 0.773 3 .856a 3.032 3 0.387 7.544 3 0.056 5.452 3 0.142 
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Table A.6 
Testing the Association of Convenience Factors and Each UHH (Independent-samples 
Kruskal-Wallis Test) 
Convenience 
Is easy to 
prepare 
Can be 
cooked 
very 
simply 
Takes no 
time to 
prepare 
Can be bought 
in shops close 
to where I live 
or work 
Is easily available in 
shops and 
supermarkets 
3:00 p.m. 
0.007 0.704 0.081 0.127 0.031 
9:00 a.m. 
0.078 0.46 0.247 0.337 0.767 
Bored 
0.107 0.634 0.587 0.806 0.584 
Breakfast 
0.007 0.422 0.747 0.176 0.374 
2 44 83 104 32 
0.87 0.736 0.237 0.965 0.579 
Frustrated 
0.003 0.202 0.093 0.408 0.346 
Happy 
0.092 0.012 0.029 0.192 0.024 
Lonely 
0.653 0.699 0.498 0.154 0.525 
Lunch 
0.544 0.816 0.088 0.394 0.365 
Noon 
0.224 0.12 0.021 0.003 0.581 
Party 
0.951 0.277 0.943 0.081 0.476 
Sad 
0.114 0.975 0.06 0.014 0.26 
Salty 
0.347 0.001 0.074 0.384 0.202 
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Convenience 
Is easy to 
prepare 
Can be 
cooked 
very 
simply 
Takes no 
time to 
prepare 
Can be bought 
in shops close 
to where I live 
or work 
Is easily available in 
shops and 
supermarkets 
Savoury 
0.973 0.62 0.581 0.531 0.016 
Snack 
0.338 0.426 0.275 0.109 0.02 
Stressed 
0.391 0.144 0.029 0.229 0.304 
Sweet 
0.078 0.334 0.972 0.74 0.824 
TV 
0.491 0.406 0.098 0.014 0.038 
Independent-samples Kruskal-Wallis test. Null hypothesis: the distribution of motive is the same across 
categories of UHH. Rejections: asymptotic significances are displayed in yellow. The significance level is 
.05. 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    
Table A.7 
Testing the Association of Sensory Factors and Each UHH (Chi-square) 
Factor 
Smells nice Looks nice Has a pleasant texture Tastes good 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH sweet 0.974 3 0.807 0.279 3 .964a 1.188 3 0.756 1.444 3 .695a,b 
UHH salty 1.872 3 .599a,b 1.327 3 .723a,b 3.51 3 .319a 1.695 3 .638a,b 
UHH savoury 3.334 3 .343a 2.323 3 .508a,b 0.373 3 0.946 5.524 3 .137a,b 
UHH breakfast 4.337 3 0.227 6.779 3 .079a 9.607 3 .022* 3.362 3 .339a,b 
UHH lunch 20.518 3 .000* 1.135 3 .769a 2.479 3 0.479 3.194 3 .363a,b 
UHH snack 0.855 3 0.836 2.734 3 .434a 1.499 3 0.683 1.377 3 .711a,b 
UHH sad 7.873 3 .049* 2.439 3 .486a 6.925 3 0.074 1.293 3 .731a,b 
UHH happy 9.144 3 .027* 6.111 3 .106a 4.226 3 0.238 1.629 3 .653a,b 
UHH bored 7.999 3 .046* 2.594 3 .459a 9.407 3 .024* 1.103 3 .776a,b 
UHH lonely 3.613 3 0.306 1.023 3 .796a 4.598 3 0.204 1.666 3 .644a,b 
UHH stressed 3.443 3 0.328 2.981 3 .395a 1.912 3 0.591 0.761 3 .859a,b 
UHH frustrated 3.641 3 .303a 2.268 3 .519a 8.158 3 .043a,* 2.174 3 .537a,b 
UHH party 6.86 3 .077a 8.703 3 .034a,b,* 4.665 3 0.198 2.406 3 .493a,b 
UHH friends 5.248 3 0.155 1.404 3 .705a 3.007 3 0.39 9.934 3 .019a,b,* 
UHH 9 a.m. 1.874 3 .599a 2.051 3 .562a 4.1 3 0.251 3.716 3 .294a,b 
UHH noon 3.454 3 .327a 3.54 3 .316a 2.629 3 0.452 2.72 3 .437a,b 
UHH 3 p.m. 0.477 3 .924a 1.433 3 .698a 2.3 3 .513a 1.116 3 .773a,b 
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Table A.8 
Testing the Association of Sensory Factors and Each UHH (Independent-samples 
Kruskal-Wallis Test) 
Sensory 
Smells nice Looks nice Has a pleasant texture Tastes good 
3:00 p.m. 
0.998 0.869 0.14 0.677 
9:00 a.m. 
0.216 0.178 0.177 0.115 
Bored 
0.923 0.963 0.374 0.437 
Breakfast 
0.871 0.337 0.055 0.166 
Friends 
0.145 0.374 0.214 0.003 
Frustrated 
0.338 0.448 0.263 0.444 
Happy 
0.072 0.026 0.11 0.488 
Lonely 
0.914 0.325 0.726 0.566 
Lunch 
0.004 0.531 0.953 0.222 
Noon 
0.479 0.184 0.304 0.195 
Party 
0.258 0.053 0.454 0.157 
Sad 
0.855 0.501 0.613 0.532 
Salty 
0.946 0.441 0.357 0.826 
Savoury 
0.227 0.623 0.803 0.792 
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Sensory 
Smells nice Looks nice Has a pleasant texture Tastes good 
Snack 
0.418 0.188 0.672 0.838 
Stressed 
0.667 0.101 0.91 0.702 
Sweet 
0.841 0.946 0.968 0.484 
TV 
0.984 0.204 0.478 0.425 
Independent-samples Kruskal-Wallis test. Null hypothesis: the distribution of motive is the same across 
categories of UHH. Rejections: asymptotic significances are displayed in yellow. The significance level is 
.05.
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Table A.9 
Testing the Association of Natural Content Factors and Each UHH (Chi-square) 
Factor 
Contains no additives Contains a lot of vitamins and minerals Contains no artiﬁcial ingredients 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH sweet 1.548 3 0.671 3.066 3 0.382 4.675 3 0.197 
UHH salty 2.531 3 0.47 5.935 3 0.115 6.358 3 0.095 
UHH savoury 3.905 3 0.272 1.551 3 0.67 1.913 3 0.591 
UHH breakfast 3.208 3 0.361 4.891 3 0.18 4.648 3 0.199 
UHH lunch 2.231 3 0.526 4.149 3 0.246 7.284 3 0.063 
UHH snack 4.915 3 0.178 4.481 3 0.214 9.719 3 .021* 
UHH sad 0.379 3 0.945 5.088 3 0.165 5.933 3 0.115 
UHH happy 5.504 3 0.138 2.276 3 0.517 7.429 3 0.059 
UHH bored 3.299 3 0.348 11.541 3 .009* 16.803 3 .001* 
UHH lonely 2.47 3 0.481 2.502 3 0.475 3.439 3 0.329 
UHH stressed 1.939 3 0.585 3.331 3 0.343 6.892 3 0.075 
UHH frustrated 0.516 3 0.915 4.258 3 0.235 1.607 3 0.658 
UHH party 5.915 3 0.116 2.334 3 0.506 5.142 3 0.162 
UHH friends 14.434 3 .002* 0.898 3 0.826 6.848 3 0.077 
UHH 9 a.m. 4.817 3 0.186 4.97 3 0.174 6.193 3 0.103 
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Factor 
Contains no additives Contains a lot of vitamins and minerals Contains no artiﬁcial ingredients 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH noon 4.899 3 0.179 1.439 3 0.696 3.927 3 0.269 
UHH 3 p.m. 10.676 3 .014* 1.521 3 0.677 6.171 3 0.104 
UHH TV 1.129 3 0.77 3.215 3 0.36 1.381 3 0.71 
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Table A.10 
Testing the Association of Natural Content Factors and Each UHH (Independent-
samples Kruskal-Wallis Test) 
Natural 
Contains no additives 
Contains a lot of vitamins 
and minerals 
Contains no artiﬁcial 
ingredients 
3:00 p.m. 
0.006 0.23 0.026 
9:00 a.m. 
0.429 0.071 0.485 
Bored 
0.424 0.019 0.072 
Breakfast 
0.405 0.676 0.176 
Friends 
0.002 0.597 0.182 
Frustrated 
0.902 0.792 0.89 
Happy 
0.051 0.159 0.015 
Lonely 
0.445 0.671 0.788 
Lunch 
0.401 0.113 0.037 
Noon 
0.035 0.249 0.086 
Party 
0.192 0.451 0.495 
Sad 
0.811 0.841 0.267 
Salty 
0.25 0.29 0.651 
Savoury 
0.954 0.777 0.555 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    411 
Natural 
Contains no additives 
Contains a lot of vitamins 
and minerals 
Contains no artiﬁcial 
ingredients 
Snack 
0.109 0.047 0.032 
Stressed 
0.703 0.341 0.112 
Sweet 
0.217 0.179 0.052 
TV 
0.672 0.098 0.452 
 
Independent-samples Kruskal-Wallis test. Null hypothesis: the distribution of motive is the same across 
categories of UHH. Rejections: asymptotic significances are displayed in yellow. The significance level is 
.05.
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    
Table A.11 
Testing the Association of Price Factors and Each UHH (Chi-square) 
Factor 
Is not expensive Is cheap Is good value for money 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH sweet 1.47 3 0.689 1.168 3 0.761 2.793 3 .425a,b 
UHH salty 5.653 3 .130a 2.848 3 0.416 3.908 3 .272a,b 
UHH savoury 2.364 3 0.5 2.727 3 0.436 3.625 3 .305a,b 
UHH breakfast 3.881 3 0.275 4.802 3 0.187 4.085 3 .252a,b 
UHH lunch 6.096 3 0.107 11.135 3 .011* 0.511 3 .917a,b 
UHH snack 5.339 3 0.149 9.455 3 .024* 13.255 3 .004a,b,* 
UHH sad 11.782 3 .008* 8.12 3 .044* 9.266 3 .026a,b,* 
UHH happy 8.854 3 .031* 3.087 3 0.378 2.312 3 .510a,b 
UHH bored 7.749 3 0.051 4.038 3 0.257 4.911 3 .178a,b 
UHH lonely 10.907 3 .012* 2.723 3 0.436 2.356 3 .502a,b 
UHH stressed 2.184 3 0.535 6.2 3 0.102 8.158 3 .043a,b,* 
UHH frustrated 5.135 3 .162a 0.317 3 0.957 2.103 3 .551a,b 
UHH party 1.273 3 0.735 4.041 3 0.257 1.072 3 .784a,b 
UHH friends 0.353 3 0.95 2.156 3 0.541 3.438 3 .329a,b 
UHH 9 a.m. 1.026 3 0.795 0.291 3 0.962 1.116 3 .773a,b 
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Factor 
Is not expensive Is cheap Is good value for money 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH noon 0.89 3 0.828 4.322 3 0.229 3.536 3 .316a,b 
UHH 3 p.m. 0.702 3 .873a 0.722 3 0.868 5.317 3 .150a,b 
UHH TV 3.847 3 0.278 0.772 3 0.856 1.097 3 .778a,b 
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Table A.12 
Testing the Association of Price Factors and Each UHH (Independent-samples 
Kruskal-Wallis Test) 
Price 
Is not expensive Is cheap Is good value for money 
3:00 p.m. 
0.565 0.512 0.251 
9:00 a.m. 
0.395 0.935 0.427 
Bored 
0.483 0.684 0.196 
Breakfast 
0.776 0.838 0.11 
Friends 
0.647 0.464 0.694 
Frustrated 
0.237 0.916 0.824 
Happy 
0.012 0.08 0.403 
Lonely 
0.584 0.846 0.884 
Lunch 
0.171 0.005 0.693 
Noon 
0.877 0.876 0.447 
Party 
0.267 0.23 0.877 
Sad 
0.732 0.304 0.784 
Salty 
0.481 0.67 0.865 
Savoury 
0.754 0.829 0.114 
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Price 
Is not expensive Is cheap Is good value for money 
Snack 
0.137 0.003 0.07 
Stressed 
0.94 0.174 0.171 
Sweet 
0.731 0.768 0.126 
TV 
0.23 0.68 0.419 
Independent-samples Kruskal-Wallis test. Null hypothesis: The distribution of motive is the same across 
categories of UHH. Rejections: asymptotic significances are displayed in yellow. The significance level is 
.05. Confidence: 95%. 
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Table A.13 
Testing the Association of Weight Factors and Each UHH (Chi-square) 
Factor 
Is low in calories Helps me control my weight Is low in fat 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH sweet 1.459 3 0.692 0.269 3 0.966 1.12 3 0.772 
UHH salty 8.213 3 .042* 5.499 3 0.139 10.137 3 .017a,* 
UHH savoury 1.722 3 0.632 3.42 3 0.331 2.812 3 0.421 
UHH breakfast 3.863 3 0.277 10.906 3 .012* 2.217 3 0.529 
UHH lunch 2.918 3 0.404 2.074 3 0.557 2.836 3 0.418 
UHH snack 2.37 3 0.499 2.707 3 0.439 12.569 3 .006* 
UHH sad 1.213 3 0.75 1.861 3 0.602 9.248 3 .026* 
UHH happy 7.62 3 0.055 4.918 3 0.178 11.244 3 .010* 
UHH bored 1.857 3 0.603 8.445 3 .038* 2.616 3 0.455 
UHH lonely 1.257 3 0.739 2.883 3 0.41 3.268 3 0.352 
UHH stressed 0.54 3 0.91 2.322 3 0.508 1.523 3 0.677 
UHH frustrated 0.784 3 0.853 3.404 3 0.333 0.156 3 0.984 
UHH party 3.201 3 0.362 7.482 3 0.058 1.594 3 0.661 
UHH friends 0.265 3 0.967 11.212 3 .011* 1.65 3 0.648 
UHH 9 a.m. 3.005 3 0.391 1.278 3 0.734 3.007 3 0.391 
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Factor 
Is low in calories Helps me control my weight Is low in fat 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH noon 6.633 3 0.085 5.77 3 0.123 1.972 3 0.578 
UHH 3 p.m. 0.834 3 0.841 0.061 3 0.996 12.88 3 .005* 
UHH TV 1.851 3 0.604 1.513 3 0.679 2.737 3 0.434 
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Table A.14 
Testing the Association of Weight Factors and Each UHH (Independent-samples 
Kruskal-Wallis Test) 
Weight 
Is low in calories 
Helps me control my 
weight Is low in fat 
3:00 p.m. 
0.462 0.96 0.009 
9:00 a.m. 
0.909 0.655 0.89 
Bored 
0.192 0.873 0.399 
Breakfast 
0.402 0.142 0.84 
Friends 
0.811 0.035 0.334 
Frustrated 
0.978 0.264 0.802 
Happy 
0.072 0.12 0.302 
Lonely 
0.352 0.938 0.861 
Lunch 
0.443 0.561 0.45 
Noon 
0.249 0.065 0.402 
Party 
0.712 0.602 0.897 
Sad 
0.544 0.222 0.029 
Salty 
0.134 0.525 0.906 
Savoury 
0.527 0.781 0.749 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    419 
Weight 
Is low in calories 
Helps me control my 
weight Is low in fat 
Snack 
0.986 0.865 0.297 
Stressed 
0.888 0.837 0.219 
Sweet 
0.595 0.686 0.506 
TV 
0.405 0.751 0.758 
Independent-samples Kruskal-Wallis test. Null hypothesis: the distribution of motive is the same across 
categories of UHH. Rejections: asymptotic significances are displayed in yellow. The significance level is 
.05. 
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Table A.15 
Testing the Association of Familiarity Factors and Each UHH (Chi-square) 
Factor 
Is what I usually eat Is familiar Is like the food I ate when I was a child 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH sweet 1.446 3 .695a,b 0.972 3 .808a,b 2.008 3 0.571 
UHH salty 2.198 3 .532a,b 3.443 3 .328a,b 5.898 3 .117a 
UHH savoury 2.653 3 .448a,b 11.596 3 .009a,b,* 0.873 3 0.832 
UHH breakfast 0.859 3 .835a,b 3.148 3 .369a,b 9.616 3 .022* 
UHH lunch 4.452 3 .217a,b 1.346 3 .718a,b 6.168 3 0.104 
UHH snack 0.526 3 .913a,b 4.56 3 .207a,b 6.298 3 0.098 
UHH sad 2.576 3 .462a,b 0.948 3 .814a,b 1.284 3 0.733 
UHH happy 4.652 3 .199a,b 10.883 3 .012a,b,* 0.693 3 0.875 
UHH bored 5.881 3 .118a,b 3.674 3 .299a,b 5.431 3 0.143 
UHH lonely 2.194 3 .533a,b 0.417 3 .937a,b 0.331 3 0.954 
UHH stressed 1.806 3 .614a,b 1.191 3 .755a,b 0.045 3 0.998 
UHH frustrated 3.194 3 .363a,b 1.344 3 .719a,b 1.55 3 0.671 
UHH party 0.709 3 .871a,b 2.053 3 .561a,b 2.111 3 0.55 
UHH friends 1.235 3 .745a,b 1.679 3 .642a,b 2.295 3 0.514 
UHH 9 a.m. 4.974 3 .174a,b 0.895 3 .827a,b 1.287 3 0.732 
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Factor 
Is what I usually eat Is familiar Is like the food I ate when I was a child 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH noon 0.068 3 .995a,b 2.892 3 .409a,b 1.628 3 0.653 
UHH 3 p.m. 0.607 3 .895a,b 8.323 3 .040a,b,* 4.214 3 0.239 
UHH TV 3.809 3 .283a,b 0.275 3 .965a,b 2.964 3 0.397 
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Table A.16 
Testing the Association of Familiarity Factors and Each UHH (Independent-samples 
Kruskal-Wallis Test) 
Familiarity 
Is what I usually eat Is familiar 
Is like the food I ate 
when I was a child 
3:00 p.m. 
0.462 0.369 0.286 
9:00 a.m. 
0.816 0.386 0.602 
Bored 
0.14 0.094 0.293 
Breakfast 
0.463 0.965 0.449 
Friends 
0.503 0.548 0.237 
Frustrated 
0.618 0.25 0.937 
Happy 
0.45 0.003 0.47 
Lonely 
0.8 0.858 0.804 
Lunch 
0.053 0.537 0.018 
Noon 
0.936 0.351 0.63 
Party 
0.88 0.428 0.309 
Sad 
0.514 0.605 0.631 
Salty 
0.178 0.435 0.622 
Savoury 
0.23 0.209 0.946 
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Familiarity 
Is what I usually eat Is familiar 
Is like the food I ate 
when I was a child 
Snack 
0.916 0.156 0.027 
Stressed 
0.705 0.338 0.853 
Sweet 
0.367 0.613 0.265 
TV 
0.222 0.778 0.836 
Independent-samples Kruskal-Wallis test. Null hypothesis: the distribution of motive is the same across 
categories of UHH. Rejections: asymptotic significances are displayed in yellow. The significance level is 
.05. 
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Table A.17 
Testing the Association of Ethical Factors and Each UHH (Chi-square) 
Factor 
Comes from countries I approve of 
politically 
Has the country of origin clearly 
marked 
Is packaged in an environmentally 
friendly way 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH sweet 9.927 3 .019* 0.412 3 0.938 1.284 3 0.733 
UHH salty 1.748 3 0.626 3.578 3 0.311 4.713 3 .194a 
UHH savoury 2.325 3 0.508 1.974 3 0.578 0.223 3 0.974 
UHH 
breakfast 
0.368 3 0.947 2.036 3 0.565 1.989 3 0.575 
UHH lunch 3.104 3 0.376 0.035 3 0.998 1.874 3 0.599 
UHH snack 6.135 3 0.105 0.667 3 0.881 2.822 3 0.42 
UHH sad 1.11 3 0.775 1.06 3 0.787 12.817 3 .005* 
UHH happy 0.693 3 0.875 0.637 3 0.888 2.884 3 0.41 
UHH bored 3.117 3 0.374 1.901 3 0.593 10.088 3 .018* 
UHH lonely 3.45 3 0.327 1.565 3 0.667 5.585 3 0.134 
UHH stressed 1.289 3 0.732 0.405 3 0.939 4.522 3 0.21 
UHH 
frustrated 
0.457 3 0.928 1.225 3 0.747 3.713 3 0.294 
UHH party 1.905 3 0.592 1.07 3 0.784 4.16 3 0.245 
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Factor 
Comes from countries I approve of 
politically 
Has the country of origin clearly 
marked 
Is packaged in an environmentally 
friendly way 
Chi-square df Sig. Chi-square df Sig. Chi-square df Sig. 
UHH friends 6.377 3 0.095 2.516 3 0.472 1.822 3 0.61 
UHH 9 a.m. 1.902 3 0.593 0.68 3 0.878 7.047 3 0.07 
UHH noon 0.257 3 0.968 0.954 3 0.812 0.415 3 0.937 
UHH 3 p.m. 4.647 3 0.2 1.311 3 0.726 1.102 3 0.777 
UHH TV 3.685 3 0.298 6.525 3 0.089 1.153 3 0.764 
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Table A.18 
Testing the Association of Ethical Factors and Each UHH (Independent-samples 
Kruskal-Wallis Test) 
Ethical 
Comes from 
countries I approve 
of politically 
Has the country 
of origin clearly marked 
Is packaged in an 
environmentally 
friendly way 
3:00 p.m. 
0.131 0.438 0.898 
9:00 a.m. 
0.209 0.565 0.429 
Bored 
0.135 0.295 0.12 
Breakfast 
0.87 0.824 0.737 
Friends 
0.042 0.344 0.555 
Frustrated 
0.666 0.518 0.373 
Happy 
0.666 0.711 0.582 
Lonely 
0.924 0.828 0.258 
Lunch 
0.377 0.926 0.705 
Noon 
0.674 0.872 0.819 
Party 
0.822 0.364 0.341 
Sad 
0.369 0.419 0.374 
Salty 
0.68 0.171 0.381 
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Ethical 
Comes from 
countries I approve 
of politically 
Has the country 
of origin clearly marked 
Is packaged in an 
environmentally 
friendly way 
Savoury 
0.469 0.793 0.678 
Snack 
0.487 0.452 0.754 
Stressed 
0.826 0.908 0.305 
Sweet 
0.974 0.525 0.474 
TV 
0.376 0.176 0.978 
Independent-samples Kruskal-Wallis test. Null hypothesis: the distribution of motive is the same across 
categories of UHH. Rejections: asymptotic significances are displayed in yellow. The significance level is 
.05. 
 
Questionnaire  
The questionnaire facilitated in the following pages is offerings in plane text 
each of the questions of the study in order of appearance as per displayed within the 
online research tool: http://survey.confirmit.com/wix2/p3069776562.aspx; the original 
variable values or scales are offered after the list of questions.    
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Questionnaire - the semiconscious choice of food as a potential obesogenity marker       
Q28 - Gender                  
  
Q29 - Age                  
  
QREG - Region                  
  
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 1       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 2       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 3       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 4       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 5       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 6       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 7       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 8       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 9       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 10       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 11       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 12       
             
Q1 - Please write the first food item that you can think of when you see the colour presented - Colours basics 13       
             
Q2 - Please write down the name of the first food item that you can think of when you read this word - Sweet:       
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Q2 - Please write down the name of the first food item that you can think of when you read this word - Salty:       
             
Q2 - Please write down the name of the first food item that you can think of when you read this word - Savoury:       
             
Q2 - Please write down the name of the first food item that you can think of when you read this word - Bitter:       
             
Q2 - Please write down the name of the first food item that you can think of when you read this word - Sour:       
             
Q2 - Please write down the name of the first food item that you can think of when you read this word - Fatty:       
             
Q3 - Please name the most important or common food item that you usually consume during an ordinary breakfast       
             
Q4 - Please name the most important or common food item that you usually consume during an ordinary lunch       
             
Q5 - Please name the most important or common food item that you usually consume during an ordinary snack       
             
Q6 - Please name the most important or common food item that you usually consume during an ordinary dinner       
             
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m sad I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m happy I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m bored I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m lonely I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m stressed I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m nervous I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m frustrated I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m at a party I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m with friends I eat or drink: 
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Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - At 6am I eat or drink:   
                 
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - At 9am I eat or drink:   
                 
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - At noon I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - At 3pm I eat or drink:   
                 
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - At 6pm I eat or drink:   
                 
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - It’s bedtime I eat or drink:  
                  
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I have insomnia I eat or drink: 
                   
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I don’t feel well I eat or drink: 
                   
Q7 - Please complete every sentence below naming the thing that you have consumed most often on each one of these occasions - If I’m exhausted I eat or drink:  
                  
Q8 - Please name a food item or food brand that you remember advertised on each of these media categories - TV:       
             
Q8 - Please name a food item or food brand that you remember advertised on each of these media categories - Radio:      
              
Q8 - Please name a food item or food brand that you remember advertised on each of these media categories - Social Media:      
              
Q8 - Please name a food item or food brand that you remember advertised on each of these media categories - Print material (newspaper, magazine, and flyer):  
                  
Q8 - Please name a food item or food brand that you remember advertised on each of these media categories - Other:      
             
Q9 - How frequent do you shop for groceries on these locations - Supermarket           
         
Q9 - How frequent do you shop for groceries on these locations - Specialist or Dedicated stores         
           
Q9 - How frequent do you shop for groceries on these locations - Household/ farmers/ organic shops        
            
Q9 - How frequent do you shop for groceries on these locations - Markets Kiosks          
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Q9 - How frequent do you shop for groceries on these locations - Internet-store           
         
Q9 - How frequent do you shop for groceries on these locations - Via catalogues or similar food shopping        
            
Q10X1 - On average, how long do you think your main supermarket groceries-shopping trip takes you - Hours       
             
Q10X2 - On average, how long do you think your main supermarket groceries-shopping trip takes you - Minutes       
             
Q11 - To be honest, I normally ingest something that - Is easy to prepare           
         
Q11 - To be honest, I normally ingest something that - Contains no additives           
         
Q11 - To be honest, I normally ingest something that - Is low in calories           
         
Q11 - To be honest, I normally ingest something that - Tastes good            
        
Q11 - To be honest, I normally ingest something that - Contains natural ingredients          
          
Q11 - To be honest, I normally ingest something that - Is not expensive            
        
Q11 - To be honest, I normally ingest something that - Is low in fat            
        
Q11 - To be honest, I normally ingest something that - Is familiar            
        
Q11 - To be honest, I normally ingest something that - Is high in ﬁbre and roughage          
          
Q11 - To be honest, I normally ingest something that - Is nutritious            
        
Q11 - To be honest, I normally ingest something that - Is easily available in shops and supermarkets        
            
Q11 - To be honest, I normally ingest something that - Is good value for money           
         
Q11 - To be honest, I normally ingest something that - Cheers me up            
        
Q11 - To be honest, I normally ingest something that - Smells nice            
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Q11 - To be honest, I normally ingest something that - Can be cooked very simply          
          
Q11 - To be honest, I normally ingest something that - Helps me cope with stress          
          
Q11 - To be honest, I normally ingest something that - Helps me control my weight          
          
Q11 - To be honest, I normally ingest something that - Has a pleasant texture           
         
Q11 - To be honest, I normally ingest something that - Is packaged in an environmentally friendly way        
            
Q11 - To be honest, I normally ingest something that - Comes from countries I approve of politically        
            
Q11 - To be honest, I normally ingest something that - Is like the food I ate when I was a child         
           
Q11 - To be honest, I normally ingest something that - Contains a lot of vitamins and minerals         
           
Q11 - To be honest, I normally ingest something that - Contains no artiﬁcial ingredients          
          
Q11 - To be honest, I normally ingest something that - Keeps me awake/alert           
         
Q11 - To be honest, I normally ingest something that - Looks nice            
        
Q11 - To be honest, I normally ingest something that - Helps me relax            
        
Q11 - To be honest, I normally ingest something that - Is high in protein           
         
Q11 - To be honest, I normally ingest something that - Takes no time to prepare           
         
Q11 - To be honest, I normally ingest something that - Keeps me healthy           
         
Q11 - To be honest, I normally ingest something that - Is good for my skin/teeth/hair/nails etc.         
           
Q11 - To be honest, I normally ingest something that - Makes me feel good           
         
Q11 - To be honest, I normally ingest something that - Has the country of origin clearly marked         
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Q11 - To be honest, I normally ingest something that - Is what I usually eat           
         
Q11 - To be honest, I normally ingest something that - Helps me to cope with life          
          
Q11 - To be honest, I normally ingest something that - Can be bought in shops close to where I live or work       
            
Q11 - To be honest, I normally ingest something that - Is cheap            
        
Q12 - Please tick the relevant options about the applicability of the following statement for you - I am a rapid food shopper      
              
Q13 - Please tick on the level of responsibility that you have for - Groceries shopping          
          
Q13 - Please tick on the level of responsibility that you have for - Planning meals          
          
Q13 - Please tick on the level of responsibility that you have for - Preparing meals (even making sandwiches)       
             
Q14 - During most of these meals you are - Breakfast              
      
Q14 - During most of these meals you are - Lunches              
      
Q14 - During most of these meals you are - Dinners              
      
Q15A - Name 3 food outlets or restaurants from where you often purchase prepared food - 1         
           
Q15A - Name 3 food outlets or restaurants from where you often purchase prepared food - 2         
           
Q15A - Name 3 food outlets or restaurants from where you often purchase prepared food - 3         
           
Q15X1 - Please at least include the requested information about you and 1 child of your family: - Age - Female child      
              
Q15X1 - Please at least include the requested information about you and 1 child of your family: - Age - Female Adult      
              
Q15X1 - Please at least include the requested information about you and 1 child of your family: - Age - Male child       
             
Q15X1 - Please at least include the requested information about you and 1 child of your family: - Age - Male Adult       
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Q15X2 - Please at least include the requested information about you and 1 child of your family: - Height (meters) e.g. 1.60 meters - Female child   
                 
Q15X2 - Please at least include the requested information about you and 1 child of your family: - Height (meters) e.g. 1.60 meters - Female Adult   
                 
Q15X2 - Please at least include the requested information about you and 1 child of your family: - Height (meters) e.g. 1.60 meters - Male child    
                
Q15X2 - Please at least include the requested information about you and 1 child of your family: - Height (meters) e.g. 1.60 meters - Male Adult    
                
Q15X3 - Please at least include the requested information about you and 1 child of your family: - Weight (Kg) - Female child      
              
Q15X3 - Please at least include the requested information about you and 1 child of your family: - Weight (Kg) - Female Adult     
               
Q15X3 - Please at least include the requested information about you and 1 child of your family: - Weight (Kg) - Male child      
              
Q15X3 - Please at least include the requested information about you and 1 child of your family: - Weight (Kg) - Male Adult      
              
Q16 - How often do you exercise for about 30 minutes of including sports, fitness or physical recreational (leisure) activities on this day of the week - Monday  
                  
Q16 - How often do you exercise for about 30 minutes of including sports, fitness or physical recreational (leisure) activities on this day of the week - Tuesday  
                  
Q16 - How often do you exercise for about 30 minutes of including sports, fitness or physical recreational (leisure) activities on this day of the week - Wednesday 
                 
Q16 - How often do you exercise for about 30 minutes of including sports, fitness or physical recreational (leisure) activities on this day of the week - Thursday  
                  
Q16 - How often do you exercise for about 30 minutes of including sports, fitness or physical recreational (leisure) activities on this day of the week - Friday   
                  
Q16 - How often do you exercise for about 30 minutes of including sports, fitness or physical recreational (leisure) activities on this day of the week - Saturday   
                 
Q16 - How often do you exercise for about 30 minutes of including sports, fitness or physical recreational (leisure) activities on this day of the week - Sunday  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Meat  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Poultry 
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Fish  
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Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Vegetables 
                   
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Fruits  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Roots  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Grains  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Shellfish 
                   
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Milk  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Plain natural 
yoghurt                    
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Eggs  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Unsalted Nuts 
                   
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Unsalted seeds 
                   
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Dried herbs 
                   
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Coffee  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Tea  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Butter  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Lard  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Cream  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Oils  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Table sugar 
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Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Pasta  
                  
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Wheat flour 
                   
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Corn flour 
                   
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Thickener 
                   
Q17A - Please tick on the boxes according to the frequency of consumption of this food category. Food that has not been precooked, premade or canned - Natural sweetener 
(no sugar)                  
  
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Breads      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Candies      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Chocolate      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Ice cream      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Soft drinks      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Sweetened fruit juices     
               
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Sugary baked goods     
               
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Diet products      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Margarine      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Cheeses      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Sauces, including salad dressings   
                 
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Smoked salmon     
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Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Salami      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Sausages      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Crisps (potato- or grain-based)    
                
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Breakfast cereals     
               
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Crackers      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Salted and dried or oil-preserved canned fish  
                  
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Canned vegetables     
               
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Canned beans      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Instant noodles or soups    
                
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Sugared milk drinks     
               
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Energy drinks      
              
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Salted or processed nuts    
                
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Microwave meals     
               
Q17B - Please tick on the boxes according to the frequency of consumption of this food category. Other food - Premade packaged meals    
                
Q18 - Name your favourite food?                
    
Q19 - How or from whom did you learn about your favourite food?            
        
Q20 - Are you following a special diet for health, sports or aesthetic reasons?           
         
Q21 - Do you deprive yourself, or your family, from eating some sort of food?           
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Q22 - If you do, please indicate what it is.               
     
Q23 - If you do, please indicate why?               
     
Q24 - Please use 3 words to describe healthy food - 1              
      
Q24 - Please use 3 words to describe healthy food - 2              
      
Q24 - Please use 3 words to describe healthy food - 3              
      
Q25 - Please use 3 words to describe unhealthy food - 1             
       
Q25 - Please use 3 words to describe unhealthy food - 2             
       
Q25 - Please use 3 words to describe unhealthy food - 3             
       
Q26 - Please tick the option that best reflects how true this statement is for you - It is difficult to buy unhealthy food       
             
Q27 - Please tick the option that reflects how true this statement is for you - It is difficult to buy healthy food       
             
Q30 - How many people live in your household (incl. you)?             
       
Q31 - Please tick the highest level of education you have completed?            
        
Q32 - How would you classify your ethnicity and/ or cultural background?           
         
Q33 - What is your current marital status?               
     
Q34 - Please tick on the religious influence or affiliation prevalent in your household?          
          
Q34 - Please tick on the religious influence or affiliation prevalent in your household - Other (please specify)       
             
Q35 - What is your total household income category? (Before tax)            
        
Q36 - Please indicate your employment status              
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Q37 - Is any member of your household affected by some of these conditions (incl. you) - Autoimmune disease       
             
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Coronary heart disorders       
             
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Epithelial cell cancer       
             
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Gall-bladder diseases       
             
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Hypertension        
            
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Liver dysfunction       
             
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Metabolic syndromes       
             
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Obesity         
           
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Osteoarthritis        
            
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Osteoporosis        
            
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Respiratory dysfunction       
             
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Type 2 diabetes        
            
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Other:         
           
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Not Answering / Not Telling      
              
Q37 - Is any member of your household affected by some of these conditions (incl. you) - No, we are not affected by these conditions     
               
Q37 - Is any member of your household affected by some of these conditions (incl. you) - Other (please specify) 
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Table A.19 
Original values of research questionnaire  
For variable recoding information see Table 3.3.  
Variable Values 
Value Label 
Q28 1 Male 
2 Female 
Q29 0 Under 18 years 
1 18-24 
2 25-34 
3 35-44 
4 45-54 
5 55-64 
6 65+ 
7 Prefer not to say 
QREG 1 NSW 
2 VIC 
3 QLD 
4 WA 
5 SA 
6 ACT 
7 TAS 
8 NT 
Q9_1 1 All the time 
2 Very often 
3 Often 
4 Sometimes 
5 Hardly ever 
6 Never 
Q9_2 1 All the time 
2 Very often 
3 Often 
4 Sometimes 
5 Hardly ever 
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Variable Values 
Value Label 
6 Never 
Q9_3 1 All the time 
2 Very often 
3 Often 
4 Sometimes 
5 Hardly ever 
6 Never 
Q9_4 1 All the time 
2 Very often 
3 Often 
4 Sometimes 
5 Hardly ever 
6 Never 
Q9_5 1 All the time 
2 Very often 
3 Often 
4 Sometimes 
5 Hardly ever 
6 Never 
Q9_6 1 All the time 
2 Very often 
3 Often 
4 Sometimes 
5 Hardly ever 
6 Never 
Q11_1 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_2 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    442 
 
Variable Values 
Value Label 
Q11_3 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_4 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_5 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_6 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_7 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_8 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_9 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_10 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_11 1 Rarely 
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Variable Values 
Value Label 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_12 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_13 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_14 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_15 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_16 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_17 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_18 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_19 1 Rarely 
2 Often 
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Variable Values 
Value Label 
3 Always 
4 It doesn't -matter 
Q11_20 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_21 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_22 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_23 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_24 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_25 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_26 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_27 1 Rarely 
2 Often 
3 Always 
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Variable Values 
Value Label 
4 It doesn't -matter 
Q11_28 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_29 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_30 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_31 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_32 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_33 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_34 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q11_35 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
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Variable Values 
Value Label 
Q11_36 1 Rarely 
2 Often 
3 Always 
4 It doesn't -matter 
Q12_1 1 Never 
2 Sometimes 
3 Most of the time 
4 Always 
Q13_1 1 Little or none 
2 About half 
3 Most or all 
Q13_2 1 Little or none 
2 About half 
3 Most or all 
Q13_3 1 Little or none 
2 About half 
3 Most or all 
Q14_1 1 Eating at home 
2 Eating out 
3 Eating out your -home-prepared -meal 
4 Eating takeaway 
5 Don`t eat -this meal 
Q14_2 1 Eating at home 
2 Eating out 
3 Eating out your -home-prepared -meal 
4 Eating takeaway 
5 Don`t eat -this meal 
Q14_3 1 Eating at home 
2 Eating out 
3 Eating out your -home-prepared -meal 
4 Eating takeaway 
5 Don`t eat -this meal 
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Variable Values 
Value Label 
Q16_1 1 None 
2 1 time 
3 2 - 3 -times 
4 4 - 5 -times 
5 6 or more- times 
Q16_2 1 None 
2 1 time 
3 2 - 3 -times 
4 4 - 5 -times 
5 6 or more- times 
Q16_3 1 None 
2 1 time 
3 2 - 3 -times 
4 4 - 5 -times 
5 6 or more- times 
Q16_4 1 None 
2 1 time 
3 2 - 3 -times 
4 4 - 5 -times 
5 6 or more- times 
Q16_5 1 None 
2 1 time 
3 2 - 3 -times 
4 4 - 5 -times 
5 6 or more- times 
Q16_6 1 None 
2 1 time 
3 2 - 3 -times 
4 4 - 5 -times 
5 6 or more- times 
Q16_7 1 None 
2 1 time 
3 2 - 3 -times 
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Variable Values 
Value Label 
4 4 - 5 -times 
5 6 or more- times 
Q17A_1 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_2 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_3 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_4 1 Never 
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Variable Values 
Value Label 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_5 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_6 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_7 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
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Variable Values 
Value Label 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_8 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_9 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_10 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    451 
 
Variable Values 
Value Label 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_11 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_12 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_13 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
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Variable Values 
Value Label 
Q17A_14 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_15 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_16 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_17 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
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Variable Values 
Value Label 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_18 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_19 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_20 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
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Variable Values 
Value Label 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_21 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_22 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_23 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
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Variable Values 
Value Label 
10 6+ per- day 
Q17A_24 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_25 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17A_26 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_1 1 Never 
2 Less than 1- per month 
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Variable Values 
Value Label 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_2 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_3 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_4 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
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Variable Values 
Value Label 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_5 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_6 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_7 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
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Variable Values 
Value Label 
9 4-5 per- day 
10 6+ per- day 
Q17B_8 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_9 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_10 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_11 1 Never 
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Variable Values 
Value Label 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_12 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_13 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_14 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
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Variable Values 
Value Label 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_15 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_16 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_17 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
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Variable Values 
Value Label 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_18 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_19 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_20 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
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Variable Values 
Value Label 
Q17B_21 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_22 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_23 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_24 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
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Variable Values 
Value Label 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_25 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q17B_26 1 Never 
2 Less than 1- per month 
3 1-3 per- month 
4 1 per- week 
5 2-4 per- week 
6 5-6 per- week 
7 1 per- day 
8 2-3 per- day 
9 4-5 per- day 
10 6+ per- day 
Q20 1 Yes 
2 No 
3 Not Answering / Not Telling 
Q21 1 Yes 
2 No 
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Variable Values 
Value Label 
3 Not Answering / Not Telling 
Q26_1 1 Definitely yes 
2 Probably yes 
3 Probably not 
4 Definitely no 
Q27_1 1 Definitely yes 
2 Probably yes 
3 Probably not 
4 Definitely no 
Q30 1 2 people 
2 3 people 
3 4 people 
4 5 people or more 
Q31 1 Some years of primary school 
2 Primary school 
3 Some years of High school or equivalent 
4 High school or equivalent 
5 Vocational/technical school (2 years) 
6 
College or equivalent (about or more than 2 years) 
7 Bachelor's degree 
8 Master's degree 
9 Doctoral degree 
10 Other 
Q32 1 
Arab (relating to the Middle East or North Africa) 
2 Asian/Pacific 
3 Black 
4 Caucasian/White 
5 Hispanic 
6 Indigenous or Aboriginal 
7 Latino 
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Variable Values 
Value Label 
8 Multiracial 
9 Would rather not say 
10 Other 
Q33 1 Single, Never Married 
2 Married 
3 Separated 
4 Divorced 
5 Widowed 
6 De Facto 
Q34 1 Buddhist 
2 Catholic 
3 Christian Scientist 
4 Evangelical Christian 
5 Hindu 
6 Jewish 
7 Mormon 
8 Muslim 
9 
Orthodox (such as the Greek or Russian Orthodox) 
10 Protestant Christian 
11 We don`t have any religious influences 
12 Other (please specify) 
Q35 1 Less than $10,000 
2 $10,000 to $19,999 
3 $20,000 to $29,999 
4 $30,000 to $39,999 
5 $40,000 to $49,999 
6 $50,000 to $59,999 
7 $60,000 to $69,999 
8 $70,000 to $79,999 
9 $80,000 to $89,999 
10 $90,000 to $99,999 
SEMICONSCIOUS FOOD CHOICE AS OBESOGENITY MARKER    466 
 
Variable Values 
Value Label 
11 $100,000 to $149,999 
12 $150,000 or more 
Q36 1 Employed for wages 
2 Self-employed 
3 Out of work and looking for work 
4 Out of work but not currently looking for work 
5 Home duties - homemaker 
6 Student 
7 Retired 
8 Unable to work 
Q37_1 0 Not Selected 
1 Selected 
Q37_2 0 Not Selected 
1 Selected 
Q37_3 0 Not Selected 
1 Selected 
Q37_4 0 Not Selected 
1 Selected 
Q37_5 0 Not Selected 
1 Selected 
Q37_6 0 Not Selected 
1 Selected 
Q37_7 0 Not Selected 
1 Selected 
Q37_8 0 Not Selected 
1 Selected 
Q37_9 0 Not Selected 
1 Selected 
Q37_10 0 Not Selected 
1 Selected 
Q37_11 0 Not Selected 
1 Selected 
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Variable Values 
Value Label 
Q37_12 0 Not Selected 
1 Selected 
Q37_13 0 Not Selected 
1 Selected 
Q37_14 0 Not Selected 
1 Selected 
Q37_15 0 Not Selected 
1 Selected 
 
